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BE KU-I" >miSi:<»PBl(D5^-v*;U^J*(=S»aiS*#x 
iBi!b!K#«tt:Ba>S:uM=ffi*t-r-5 2-^<D^il®(=fct^rlE 

tfriEiiiitt##t*:Sa)fiil®*/t- LrfIaEV-:^®lti:fI 

B?rIEdlitfe4^^f*S©T«PMiS(0)lH(=J^ja**i.fc*^^ 

wtummt, 

fiiriEdb«¥3»tt:H®fflll®-t(=. -roCitt#»»Hi:*6» 
t BiIlEfltt^^tt:JS©«J®S^^ LXtit&V-7.m>^tVi 

SirtEmT5>Bt*fe^^a>±®<»(aai*. siiECi^Jc^ai^B 
BiraEm^^gsiiro±®<'>fiSi: H ua^^-jK* y tist^- 
miEB 2dbtt#^l*Hrt(=i6l+ fetifcS 2 v-xnafc 



«F8EI!5 1 dbtt^SlffHro^ 1 fliffi. Rt/c©^ 1 Wlffiir 
UfcflgElB 2 £btt^^t*:B05|g 2 W® ^-*t^ti(0± 

161+ t.tifc»JSy- hSPS* L , 'PU < t tItllSiB 1 fill 

ffite*i;«tiESs2ffiiB*ii-LTiiiSE5B 1 v-xfamtur 

SES 1 Ku-f >mi$it(r>!Sia>m 1 ^v^-;u«ilEfc<fct/«i 
lEH 2 V— xHmtfltEIB 2 K U-< ©rarom 2 

set ^!t#ai:-r -s^^^i^So 

m2fl«*SH*Bt, 
J:t;iKl KU-f 

BfitEm 2 db*fe#^1*Si^l=S:«+e>*ifc^ 2 V— 
IIIIE3B iCitt^aifrlirofflllS-ti:. :i<DIK 1 ei«*S><* 

'>/j:< ^:^,B^IfEB1d!l=K¥^^*)i<0^il®^^^Lr«I 
lEm 1 v-;^M«fc J:i;fifB^ 1 K >MlilPBirosB 1 

fIIEm2[!b!R^»«:B®ffll®±l=, :i(Dmz€3if:^mi*- 

iE?B2 v-xMJS*;<fct;B5fHiB2 Ku-f v'SitPBi©m2 
^A'^-;nuiEi=mi^3am^#x-sm2y— i-m«i<t. 

sir « ig 3 iE« i: *ftffli-r * ;i t * t -r * 
t. 

BtFlESffi±(=ISl+ b+tfcm 2 dbtfe#^^1*ii .t , 

mtim 1 ei^*¥«<*)iro«®±(=, c©m 1 ott^^t* 

|!rfE«2i!btt¥Stt:li«)±S±l=. ^ 2 dbtt#3|(* 

Jgi:Se^**ifc«^t?lftl+t.4xfc<f-h- K«P* 
^tt-fn^L, '>^C< ^:=tH^Il^(2ltt#^^*®a)»l®£^l■ 
L•C1!FlEV-;^MJ|ti:fIfB KU-f >fiJgE<»:(0PBl©5^-V* 
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Eo 

WIfEi!btt#J9<*iartl=K(+6*LfcV-:^fa«fcJ:i; KU 

t!llEi£btt##tt:Ji(0©J®±(=, Z<Di!b=Ki|i®«:S<t«fe^ 
**vfctt«ST-8Sl+t>*ifc1|iJ§y- hS», *;J:i;fJfBi!Ii« 

ijiEdb!K*s«:®©-h®ji*-r?, lussy- h Affile mm 

t, 

nfH LfcfflSBm 2 d!i«*S?«:HroS 2 «®-5-*i.^tLfl)± 

(=. CtLbfgl, m2eitt#^»:B<t*£ig*^tfcttS-C 
ISit b*vfcffiiM>!f- hffl5^* L, < t tmiBsS 1 « 

mts^ifmtimzmmt:itLxwsnm ^ v-xtiisifi 

lBlg2V-X^igli:fItH|g2 KU-<>^1S<!:OPbKZ)SB2 
IStHSK IB2V-^««t*5 at/«rlHIBl. 352 

^ i: *!t#a <t ^ «)#^f*SS. 

asBss 1 ih^¥f^m»Bmzm-r i s^ssros i 
liiiBm 2 a^#^9ft:JSi^i=i&it b4iy=% 2^ms>a}% 2 

V-;:^««fcJ:0:m2 KU/-f 



L. i:=t,«IfBSldb«#Stt:Sroffllffi*i1-LT|iI 
1!r8B»2dbtt*«f*B<DffliJSB-hl=. C ©IB 2 Ott^SSt*: 

L, '>'S< i:tfIiBlB2l^b«#s^*Ma>filJa^^^LTfl^J 

IBsB 2 V-XfUa*5 J:U:b!iIB5b 2 K ^^SHrolg 2 

^A'*.;u««(=si!ija*s-§-jisgi2>r-haai:. * 
i?ifBm2 v-x«mtej;i;m2 Ku-f >fi«(Da?si*, 

frfBSf5 2l!b«##^*jil>^l=^l^(=^i^B^Lrl9:lte.*L. 

ss!^.i*om2 V— x^Jt*5<ti;m2 Ku-o^igEi. 

SJtBSB 1 i!b«i)igjtt:H©fi!lS±l:i. c©^ 1 dbtti^iSf* 

U, ii-^'Ef < t tfrlES 1 i!btt*Sft:SrofliJ®S:rt- LTM 
IB^ 1 V-;^^«fcJ:i;iirESB 1 KU-f 1 

)St*fe^**lfc^*^-Ciftl+f,*tfcm2ffl!lM'5r*- hfiP** 
L, < i:tfi!FlBSR2db!K^<i3H*)l©ffl!lffl$^t-Lrij?r 

ieib 2 V— x^igEfc<fci;B!iHBS 2 K n- >$iisrBicom 2 
f^A';r^;L'^«(=m»a*s#jt-sii2y-his®<i:, s 

i!riBm2 v-;^^jiEt5j:i;m2 Kn-v^i^oaisii, 

«ItBdbtt*3?tfrJirtl=»l+c>*ifcV-:^fi«te*T; KU 
«niBdb4^#^^/i(DfllliS±l=. C©i!b«^#^t*:|i^l&li 

IB Ku-f ^^jatroraro^-v^f-yu^si^asjass-^-x. 

«rlBi!litt4i3H*Jgl^l=iftl+t.*lfcV-XfHlt*5<fcO: KU 
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sriEIRi)gfl)±iSi±^a-efcy. mffiSas 

«llE|g1Ji<0;^^'v:'4«L,fcJiBi±lc89!l+e. 
;K. |illES2liO>Ji®(±3Fa-Cfe*^<t*t*at-ri)¥ 

i«si-«isiLfcS5 2fl9®, Ibi, iB2iij®rai-est- 

i)|g3«J®. C(DlB3lSi)®l::34lSlUfcm4flliB, 33J:t; 
grfEi!b«#3ltt:»il*3l=iftl+^*>-^ ^ti^HBSlMzi 
SiIIEiatt*#<*S<0'>'a< i:=tSl«l®-tl=< C(Ddb>K 

MffiV-T.milEtfllEKU'f >lilgttfl>Bl<»9^-V^^^l'« 
Sg2fflSfl>-6S, ti^i^±mt, ma, 

»IfiEdbtt*S»BWI=ffilt'i*lfcV-:^««*3J:0: KU 
«iIIBei=y;^*tt:)S«>«l®-tl=« C(7)db«^«»Hi:*6« 

IgX-lftltt.ti.fcJiS'tr— h«P«:^ L, 'J'-'S < i: tfllBfii 
^itiSfftSroffl® LrliIIEV-:^««i:fFfE K L/'f 



fii|®(=;{Jofc^^>^l*'^^*-l~^«*'^*'^*^^^- 

gjisy- t,«ga)flil®ji, &i;ifrtE£!j<*#^<*S(Dfli|® 

■5.(cfflLN-CBtIIEifb4^*^1*)lrtl-=1^S*1***^l'' »IbE 

j^ja-r«)Xiit. 

ffl!l®lc;ttofcfiP^*l#':>^— hmffi^^fiK-^-SxSt. 

|ctEft(04^3S«:3SS<OS5i^ao 
[Sf*3®2 1] S«±l::. Citt#3Stt:S*}Kja-r«x 

St, 

fIIEiib«*«<*)l<0SH&*fe^«JT?a»3it?^St , 

-r-sx^t, 

'><f < t titriE^A^ e>3M Lf=frtECi=K#^^<*® (oti® 
$}^ja-r€.xgi:. 

[Sl3!i« 2 2 1 «rlE«!fi^- KfiPl*^ HIE v-:^«« 

[a*«2 3i »ifEasffi<kii!riBv— xia«i:©ra, «r 
i=:R«-r -5 d t « ^at-r -SSI** i x-tmn^m^m 



(5) 



!f$ig2 O 0 2- 1 1 8 2 5 5 



miBiB 2 y- h^^Ei*, mtim i y- h$6^K * y t 
[si^«2 6i ■mKeh^^mvf^is<iiTt»mmt. tin 

c (;)ifb4*c^^i*)S(0-t®(C|S)7b^o TIHt— /<— 
SI*, 9 0aE*i8il-5-i:*»«i:t^-5g|^«1(=8Ea 

t-r^iR^^ 1 i=iBtt(o#s«i$a. 

[W*il3il B?IB[!l=K#^«:Jii*, T*;u:7 7';^v• 
'j^v^?fe-i.ci:^^$ai:■r•SSI^^3 oicSBma>#^ 

[i«*^3 2] fjiBv-x^igEfccfct; KU'fv^ai* 
c(Dfiijsi=^iqiLf=itba>ffla(o-ep. fej:t/ 

1 l=8B£(04^^i*^a. 

f=m 1 y- ^t&mmt. ii^ifmneh^^m^S(»±m 

±i=sit b^ifcss 2 y- hse^KSMii 

fUiB* 2 y- h$e»ii(*. ffiE« 1 y- hffi»is<fc y t 

f=S 1 y- h*6^Kt, fIIBdhtt*^<*B<0±S±(=iS 

1+ e, 2 y- K tttsiBi t ^rntB t , 

B^It^lB1y-^^6^ilro-hSp3-:^-<D^K«l*, 5'i7> 

[iS^liSSl IflfBV-X^lgtirfllBKU'-f ^-fliti 



[^3R^3 6i fifBv-x^jaro^SiEifeas. ai;«F 
fiP*>t.TS|5(ria]A^oT«< ft * ;i t £t#at^«Si«« 

1 (-IBe<D*3H*gS. 

3 7 ] fIffiffllSy- hSSI*. «rtB£b«#S<* 
BcOSL^lr^i?<^1-^2•^(7)i!lSl:;{^oT, frIBV— X« 
liE J: t;BfrfE K U'f >«ltT* T'ffJ jS S +lT t^-S <t * 
4#ai:^^)IS*^ 1 1BKOijiaftJSS. 
Ca*«3 8] WttfBdIlttiliSfttHrofili. O. 2um 

J: y /h* L^ ^ t *wai:-r-6Si^« 1 ffia©#3n*s 
s. 

MJt a)3g * 33 J: i/MIE K u -<>1i«ro ai * J; y /J^ $ L> 

t^ittair-r-sisjsja i fE®roi|iSi*:ga= 

[W*^4 0] B5IEV-XMllEfc<fel/SiIIBKU-f 

fiaStttftg A: © 2 ^^(Dft&tkH * '>tf < 1 1 c t 
$^aA:-r-StS^^ 1 fBIE(0^914:SljE. 
[IS*I14 11 ttFtBi!btt^^«:)gl±. frfBS«l=Sa 

liS*ii4 2] miBSffili, Slit±-efei)Ci:$«Fa 

itm^ 4 3 ] mtmm¥- hutrnza^^mi^m 
fcy-h$6^ii^, $t.i-»«L, 

ffltEy— h$&^Kl*s Ta. Sr. AK SU Zr. 
Hf, L afe^t^T i ©'><f < ^:tt^•f^^A^1 0$#t^ 
[0001] 

I^b«©#SStt:BI=*5l.^T^5«l<7)^BlJHI=y- h*6ISK*:rt- 

<oa?S(=J;y^A'^-;UtSA<aiS$4x-5MOSSi f-5>v 
^ flIJg t ^- * =h. « t (OT? i& -s o 

[0 0 0 21 

MOSl!fli3t^^-r-&#Stt:7'/<>f XT? 
l±. Mos F ET©S14ffi<bA<:*:^ftSST*fc-So mo 
S F E T (OSItfiSIb ^1*. ( 1 ) RSIl%3S(Dii«a. 
(2) L^l-^ft/N'5-:/^<Cffi3S, (3) ^±jgfit/S± 
SMaH5JS> (4) h:*-374#14cD|S]±. ^$^LT 

S* m A<i§:'c L T * -S i m 5 PpIS t & * . 

[0 0 0 3] •>m—\-T^^ji'iibS^im7Litzif}iz. y 
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[0 0 0 4] ia)S(D5^-v^-^l'^**14'SSS<0'S="S^ 

[0 0 0 5] aanbic#Lv y-hms<»Si» 

1t*<Sfe<bL-C#-CtNSo 
[0 0 0 6] C<Ocl:5ncR3S*M*-rSfc«)i- S 

[0 0 0 7] I EDM Technical D 

i gest pp. 7 3 6-7 39 (1 987) (K. 
Hi edatife) l=Ba?v$tvTtN«)<fc5l=, ST I (Sh 
allow Trench I s o I a t i o n ) 5i-«S 

■r^«jt*<fe* (07 9) . 

[GO 0 81 :ia>xmi~it, ^A'*JHS*<'h*< « 

IO0 0 9] <59^<* 1 EDM Technica 

1 Digest pp. 833-836 (1 989) 
(D. H i s amo t o«!) l=iB**H-CtN«. J: ^ 

[0 0 1 01 -<»«B*'^A'^^Jl'tSA<']^*< (<0 2 

S±(=SS1bLfctt®*<1**?>=h'«>. HJ^.^ »Kso i« 
itirj3lt.5^±S2.1bi:|H)i:«3EA^S l Sffi-C'^^T-# 

■CLN^o UA^L. ca>tR5ti±soi«iii:>Jf^T:iNt:, 

[00 1 1 1 *t=. IWjIlS 1 EDM Technica 
I Digest pp. 1 032-1 034 (1 99 



8) (D H i s amo t o<t!l) (-g§**^^■CI'N■&<fc^ 

^ (E18 1 ) . 
[0 0 12] COXStX'l*, 2 0nmSSroS i 7 -f > 
(F i n) *lKf«-r-&Cfc-t?. SOnmSSro^V^VU 
-T? -> a - I- 'J' ^ W ^ ^ *^ ^ ^ ^ '^^'^ * *^ 

W TT.^WJB^'S - 1 A<-e#<CtNaiiS-t?fc«o 
so IH<OR»/<^'V+A<MOS FET**1t/<^ 

[00 13] ctLe,S:i)ticga*^*vfc^vWxT?ii. * 

^■C-^-CLN*A<. S«/Ur7.$mRl-rS-'tA<-C#'i 
LNfcif), S±^^HbUfc5^^^>^l'Sl*^*ISSO 1 (O h 

[0 0 14] 
[00 15] 

t. fIIEdb=ft*3f»)Brtl=KI+i=.HfcV-J«>«l*i3J:t; 

l=ai!iS&iR$#^-&^-l"S«t~ ^*<iL. fltHV- 
X^Jti:fIIEKU-<>'S«t<DP^03Si^A<, fllSaiR* 
«<*S<OStM-ffl>l*-r •& 2 oO)«)®lc*jtN-C^<b L T L-* 

[0 0 16] ^<DBm~%^^mv^^momzmmx' 

[0 0 17] C<0|6B^(C«6«)#S<*SaroS3S«-l? 
I±, Sffi±irKl+t>*i.fceitt#3S<*H^:. |!lBBei^*#« 

|iIIECitt#3?<*»il*5l=Kitt.*ifcV-7.«l^fcJ:t; 
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t SUE K U'T i^mm t ©rarosiriH^ ^-yu^a 

y*,ffi<. KriBv— J:iXKu-f>««<Daaiffl 

[00 1 8] ^a>fgqqi={|-S>#a»tl:SSa>^4£«|-T? 
sgicittiii^frjst. «rESffi-t(=aitt,+L. c(ds« 

1 V— xiiJitfcj:t;mi i^iy-(>mmt, m 

2 K u-< , n^fBSi 1 a^^^^fi^jsiom 1 m 

B.t;c<omiffl!i®(=ffi*rLfcititEm2db«^#t*:B 
com2iiyB-en-e*t(D±(c, c:tLe>si, ig2iatt## 

L. '>4- < i: ttdiBS 1 fflijs*5<fc r/iJriB* 2 ffls^ ^^ L 
T«afBBi v-;^.fiiSi:SrlBlgi KLx>f >isi^ta>raro 
ss 1 9^ A'+yuiusfc^i/iiaESR 2 v-x^attjffiig 2 
Ku-f vmatropairom 2 g^-v^t-^u^isttcsi^sb^^^- 
[0 0 19] zo^mi-m^^mw^^mnmsmmx' 
mMh'Vt^mt^mt. «fiiBS«±iriftitt.+i, 

i:SStWlctSi^$*tfc|g2i2i:K^S»:B<t. IfrlBIg 1 db 

«i|issi*:)ai*3(=site>*tfc«i V— >tia«fcj:i;igi k 
u-f >fiit.!:, fifBm2ei^*iji#i*Mi^(=iai+e.+ir:m 

2 V— X^)|EfcJ;i;m2 KU-f >^ia<t:. ItriB^ 1 
*^tt:®roffiiJS±l::. 1 i!btt*S<*Bt*6^**i. 

fc«S-eKltt.*tfclRH!l!lSy-Hffll$*L. ii^tji<t 
tfltBm 1 db*^#^tt:Sfl>1ffl®^^hLrfIfBB 1 V-X 
^Igtte^lPSllBIg 1 K L/-f l^mWSOi^ 1 g^A'^wu^lIt 
l=S»«b^*#jt-i.ai'y-KB«<!:. frfB«2i!Ji=KT 

mwm<Dmm±iz, crom2db«*3if*®<t!t6ifi^^fc 

tt!gT?lftltf>*i/=m2fflgy-hfiS*^U. '>'6:<i:t 
lirlBS 2 i!i«i<iaH*JS©«IS*i> LT«rIBIR 2 v-::^« 
«fc t/frlBsB 2 K U 'f i/^Jt PbIOIS 2 ^ ^-JVmi$H~ 

lit fllBS 2 V— *5t\l=JgS-r ^SS 1 iB^ 
t: fJlHSl KU-f >««i:«rffiS2 KU-fVfUai* 

s:LNict0iK-rsm2aBMii:. mtim ^ \~^mtm^s. 

[0 0 2 0] ::CDfl5giC^«,i|£.3?«:gS(D|g6^4$-C 
li, Sffi±(c|fti+ibHfcBl dbtt¥«<*ISi:, mti&m 
±(=lftt+P,tvfca2dbtt4^^«:®t. MEfgldbtt*® 



mtimzeh^^m#m(D±m±iz. :l<D^zeh^^^m# 

'PU < t troiBdbtti^aifltBcDfillffiS^t- 

[OO 2 1 ] C<D^B^l-«^ili^tt:^SC0m7®»-e 

{*B 1+ ^ ltt= V — J; t; K U ■< t , 
fIIBi!b=K#^ft:Ba>fliJS±(=. COih^^mtt^mtmk 

**ifc«si-t?»ite.*xfciwS'!7'-F-fi», i3<ki;iifrtEei« 
^•cisi+e>*ifc±ffiy- hSBS^L. '>'ic< ttUfEdb 

!K*»tt:B<»fiiJS^iY-UTfItBV-X«l§ti:BiIIB KU-f 

[0 0 2 2] :za>9tWzgki>¥^mi*-ms<Dm8^iiikX' 

Sir8Bdb!K#3»ft:Ba>ffiiJS±(=. ca>£b4K#9t«:B^:iei» 

**ifc4*lgT-|SI+f>+ifcfil)Sy-h-SP. fc<fcU:B!llB£b«t 
#*tt:B<7)±S±(c. C(0[£btt#®tt:B<t*6^*Hfctt 
Jg1?Kltt>Hfc±®y-hg&^*U, 'J^JEf < ttfrlBC) 
«*35«:Ha)«S*^ LTSJrIB V-X^^irfltB K U-f 

[0 0 2 3] ^<r>nBMiz%^^i^m^mm.a>m9mmx' 

It. Sffi±(ciSI+e>*tfcmii!itfe*^i*Bt. fJIBS« 
-hlciftl+€,*i,fcS2ia«#^»:S.!:, «IIB|g 1 dhtt*^ 
«:BW!=KltC.*lfc»1 V-X««fcJ:i;mi KU-f> 
fItBm2db=K*Stt:Bf*9(=i$l+e.4xfclB2 V- 
X|iJ*a3J:i;m2 KU-O-SUli:, fllBm 1 dbtt^^l* 
BOSSHWS, &t;w©!BH|iJffil=ffi*fLfcSiIffiS2ia 

*^#^tt:B<om2tj®^*t-e+L(o±ir, c+i.p>mi. sg 

2 tfb*ti|iie«:Bi:iffei^**ifc=l*®T?iftl+ t.+if=ffliJS'y- 
h»*^L. <ttfIfBmifflUffi*5<J:t/|irlB3f!2fiiJ 
S^tn-LTtfrSEIgl V-X$U*i:fIfBmi KH-V^li 
.toraroS 1 f^A'^^;HilifcJ:i;fi?IfBm2 V-X^lgtt 
mt&mz KH'>^«<!:<0PBl<DS2 5^v1-^;U««l=aS 
aa*#*i.'5''-F-S«i:. flfiB^ls S2V-X«a 
if 5 ai/MIBM 1 . ^ 2 K U-f LCO'prj: 

3 tfbttiHiiiftB t ^mmr «. » 

[0 0 2 4] C(DSBJI=«l-5^S«:^Sromi O^^ft? 
It. S«±lciSltb*tfcmiifbtt#-^t*:Bi:. fllBSffi 
-hlciSi+t.*ifcS2dbtt#S5<*Bt, fllBm 1 db<^i|i^ 

<*Brt(=i9:it e)*tfcm 1 ssasrom i v-xfi«*i 
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«1 KU-f fl(ie^2db«#3S*)Bl*)l=S'+e> 

com 1 ^ 1 ^-j:^® 

t 1il8S«2db*t#^1*B^«0®±l=~ -^^^-fhl^^ 
^:ftt. >>>S<ttliI?3m2db«*3H*H0>«®«^^l' 

sit. «,IES2db«#3l»Brt.=5tM=8IIBlL-Cj^ 

ffliBisi v-;.^»**sj:i;mtBigi Ku^v^a 

t;^:^L. .>nc<ttfIIB^ia^^*^*®^«^5 
^U-C|iIIE^1V-X««*3*t;«lSBS1 KU^>«« 

f,|B^2db«^^*l'0fi'lSS^'=;^-^*J'='* 

LrfllB^ 2 v-X^it*3 J:t;itlfB^ 2 l^l^^f 

S^ffllU. fIIES2V-X««fcJ:t/IB2 KU^^ 

*,fIIBdb«#S<*Ii<Offi® ^■^^^'■^-^^^ t - 
10 o 2 7 1 ca)i6MicR«^3H*SEa<»« 1 3^*i;e 



t |iIlBdh*#^ftia<Dfi«Si*^fr L-CfIIBV-7.®« 

tBm ^2l^^^-t:•«»s**^> BiiEmi®<o-t3i 

[0 0 2 81 Z<Dl£W(=«*^^<*^a'0*^'^«^^;! 

tigiB «2B^#^-c♦^i^«**^> 

lt;tx'^^*=SL, «!IIBB2BI*, fllB^ 1 1B05Xx-v 
^^;^Lfc±iii±l=ia<+e>*i. 1!iiBm2B(»±®l*^S 

[0 0 2 91 Cfl)f6ISI-ei«.^Si*3^S<0*1 5S«-C 
Lt-S2fi8®. m2ffl!l®Fp1l=aa-r«.1B3ffl®, 
«!llBfl=R^^1*)iI*3<-tSI+^*V- 



5®S^VU-CB!lIBV-X««t«IIEKU'f>«J«t'»ra 

[0 0 3 01 cro*i«i=R«.*S<*3gsromi 6®*S-e 
<*Bi*5i=Ki+f.*vfcv-x^afcj^t/ Ku>f 

$*vt-tt®T:-16ltP.tLfc«')M^*- l-fiP- *3J^t^«»S2'2'=P^ 
«itian*B<D«S*^r I'-t^^^SV-X'Si^tfllB H i^-f 

[0 o 3 1 1 ccDl6Bfll-C^*^^*^S<DSit*S<0* 
«i<i:^tt:B<Ofll®-tl=^*- t-*fe^lg^r*fie-r*X§i:. 
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hm^^^ ismtmm^mm: * x ^ ^ L^r fiiHo^tft 

[0 0 3 2] c(D»B^ic«^i*i®»SScDSii:&;i(DS 

[0 0 3 3] C(D*B^ICff.-5#Stt:3gacDSa&:S;iCDg 
J^f&t^j:mt. '><f<<tt«(r5B»*^t>SMLtcfIIBdb 

IcffltNTfrfBtfb«*»»JSrtfc^*E1«)S»AL. aiBtfb 

-5XSi:*m«-r^o 
[0 0 3 4] 

[0 0 3 5] (Smjgfl^lS) m^\t:z(0^^<Dm^m 

jfeff^SlC-^^MOS F ETS^-mtaEI> |l!2Ali^(D 
0 2 BtiH2 A4'(0 2 B- 2 B*S(c;tt3Br® 
0201*02 A*<7>2C-2Cja(w;^^d»r®H. 0 
2D(i0 2A*(?)2D-2D|8(C>i^^®f®0'Cfe^o ''ct 
te. 01. 02B-02D-Cli. 0 2 A(C:^i-gFBl$6lg 

[O03 6] 01. 02 A~02 D(r^-r*fc5lw. PS! 
Si (vU=i» S«1 OCD h^>i^X^ff^/S«itlcli 
PM'^7x7H 1 3t><ff^fi£**LTl^'g)o RMS iS«10 

«y^li5 X 1 0l5cm-3SjSt0^3»!»aiS*»*>. 
^(7)±®(7)®^efi (100) Tfe^o P^'t'x/H 1 

1 0l7cm-3fiJg(;):i^$iE1^;mS*J#OPMB5aa:^*ifi1Sl 
H ()JIT/<>TX;U— • X h'V/<— JS) 1 2A<J^/j6**i 
rl^'^)o dO/O^xyu— ■ X K 1 2fiii^^(c 



[0 0 3 7] S i Sffil o±icii. db^KSIKS i (vU 

=i» SI 3 3&<j|^fiK$*Lri^^ (KIT. :7x>xi 3^ 

Pf.S:) . 37x>X 1 3(D-Stt<5i)Ii. S^^^2 5 O n 
m. iSmi O nm. :&*$54 4 0 nmT'feSo *04(7):7 
x>X 1 3(DTSli®«(rii, «ll^I*PS't7x;H 1<DJi 
fflJ. tecfci;/^>^X;U— • X HI 2*<-^+L-P+L 

[003 8] 77x>X 1 3|*]C0/<>^X;b— • X h 

-HI 2±icri. 5^A'^-yu^iK%iH i 

Stmrn-^HXl^^o ^^^-;i/^tt«8H 1 5ICI*. MO 

[0 0 3 9] 3?x>X 1 3(D^m^\^ (fi*:^|S3) IC 
l±. ha«1 6 ^«^t?V—X/K 1 7 

;!)<ff^^S*+l.rt^^o hmffil e\t. z^xvxi 3<D 
h$fe^Ki 8^^^LT. :7x>xi 3CDS 

mim^)m?L^^'iizMmts*ixi^^o t-v^ji^vs^ (w 

g) it. :7x>X 1 3(7)5§21*|fi](0tS-rr**'g>o "S/c. 
<f-h:^ (Lg) \t. ^'-hSffil ecDS^ircfcoT^ 

:7x>X1 3<0ffl®lC^I+^V— X/ Ku>r>«« 1 7 

[0 0 4 0] ^t>lC>tf— hmffil 61*. mT5^SI$6^^ 
14±i:. :7x>X 1 3<Oia5fll®«t±®i:rc}^ja*+LT 

>$i«i 7(7>-ap. ^-v^^yu^iigti 5. fcj;t;/^>5^x 
;u— • X K*://^— H 1 2(0-ffl^fi3 cfc ^icj^iiKStir 

[004 1 1 ;^ic. |g i||S6Jf^^(c^-5>MOS fetco 

mmy3}^<r>-mi:. 03A^i^0i i (oxsikbe^ 

TSlS«-r-5o tCfc. 0 3A-0 1 1 AlC:^-r»T®l*0 2 
Blc^-ri&rDi(=>^l£L. 0 3 3-01 1 B|z^-r»r®l± 

0 2 C iCi^-rW® IC^^ J£ L r L^ -5 . 

[0042] 03A, 0 3 Brc^-r<fc5l::. PM 

s i s«i o^mm-r^o ckop^s i s«i oi*. 

[0 0 4 3] PmS i Sfil OlCN^^-^T^t-^USlMO S F 
ET (iUTNMOS) ^Bm^^^-^. 0>Jx.I*/1-:p V-f 

(B+) *DiEmiE2 6 0KeV. K— XS2x 
1 Ol3cm-2SjSa>*frlCcfcy. PSSiSfi10<Dh 

iccfcy. 0ij^ii4x 1 oi7cm-3gaa>e-^sss}# 

opi!r:7x;n 1 PSs i Sffil OF»qic|^/a**t 

[0044] PSiS i Sffil 0|CP^-^-:^;Ug^M 

OSFET (iilTPMOS) ^ff^/5£-r^ii^lCli. Ngi 

'>x;u (0^i*-r) PUS i a«i 0(0 h^>v>x 
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[0 0 4 5] ^{Z^ hR m^i^-f) *TX^(C 

mi^X. -pl]x.(f/1^P (B+) PS^x;H 

1 rtlc-r^vaAf -So ctt(cj:y , <5«J^(^2 X 1 o18 
cm-3|iitcoe-^fijg^i#oS;SJg^*iEitelSl 2*<. 
PSi'^xyn 1 rt(cJ^fi6*:h.-5o SaS=l^««9Hl 2 

■T) 3{»^t>a)P^S iS«1 0^(D>^3fe. m?Lit^^J\^y^ 

[0 0 4 7] ^fc. ;^A^;K/c>r:^->(D.1&tt^b(cli. m 
TUtQOO^'C. mm (N2) #Hm«t:5 5^SigCDRT 
A (Rapid Thermal Anneal) ^ffl 

JS^aiBaiBi 2$}^iS-r^-<t*<T*^'&o 
[0 0 4 8] mz. »j(^>ui>xhK (0^-e-r) 

ft«i 0(D h^>v;^^ • 5^-\'^>yu}f^^^ige^^4.^Mit 
icjiA-r-So ^*L(cj:y. ^-v^-yu^ai^B 1 5*^ h 

5^-v^^;i.^$$ife!Mi 5ii. ^n^^ct:^^. 

MOS-e. C^7)NMOS(DL^l^fiSE (V t h) 

<5iJx.iio. 7 vgjgiciSSLfcL^it^. «ij^(f7f:p>^ 

(B+) ADiSaiE2 O KeV. 5x10 12 cm 

lc>r:*->5iA-r'So C(0>r7|->;±A(i. S^bl^ (!1^1± 
■T) *JiLTtT^cf3o cHlCcfeU. P^5^-v^-;u^$t«3 
HI 5*<. ■ 5^A':rwuj^fiE««lcJ^ja**L 

a(cf^nt**i-5e C(7>PS5^-\':^;u:T^*t!BaS 1 5(7)5Stt 

-plJ^tfRT A7!}<ffiL^b;|^Ttal^o RTAOJlfe 
#(7)-0»lli. ajS7 5 O^C-C 1 OS^ggT^fe-So 

[0 0 4 9] ;:3^|c. JiES^bE (ll^-&-r) *(»*L/c 

HJg. P^S i^«10(DS®±(C. SnmgJtO) 
(gUSl^OS i 02S2 O. 2 0 nmgjt<7)|gll^}*0 
VX^H (S i N) 2 K :&r/2 0 nmligCD^JlSl^ 
OVX^JB (S i 02) 2 2*MlSJi}^fie-r'6o CCD», 
U Vy^Z^^'tR I E<^^^L^r. S i O2J12 0. V 
X^M2 1 . &t/-7X^ig2 2^. R?rMa)fl^«. #iJ:^tf 
M O S F E T <DT ^ 7^ -f U 7^ t /j: -5 ff^ttJC j!lQX-r 

o 

[0 0 5 0] ^XiZ^ 0 4 A. 114 BlC^-TcfcaiC, @3 
A. 0 3 B|C^-r«laS*. 159x1* R I E$^l^T. S I 
Sfi10*. VX^Ji2 2$X*y5^>/fO-7X^lCL3&: 



CillCcfcy. S I Sffil OI^IC, -01Jxf*^$ 2 5 0 
nmSSCD/Hit. :7x>X1 3^3!)<|^ft|CJi^fiE$ix-5o 
:7x>X1 3Ii. MOS F ET(7>V— X. KLx-<>. ^ 

-^'^-;u;5)<^*t^*ij^ia^n^$iilKr-fe^o :7x>xi3 
a)S$a>-«9ii. eij^ii3S(;)ag*i:l^i:. 250nma 

[005 1 ] ;^ic. :7x>x 1 scoAJS-^so^s^. t 

iridic. SiSffil0CD3*», R I E(CcfcoTy-?« — 
vSSltfcSi^^^^^-r^o :7x>Xl3 
om^'PrS^cr^t^iz^ 9^—i>(r>^pts,i^s i a®A<Sil3-r 

^IC. :7x>X 1 3<7>fll®-\l>3{(OlS(C. 7nmliJS 
;uK1b;i(i. fi;g. <W^r*7 O O^CSST*. S:K(D^<b 

K * fl^ ja -e # ^ *^ -e fe -5 o 

[005 2] :^X\z^ USA. His Blc^-Tcfc^c:. ±sH 

l^^PJ^^VA'P-hU^^^^^SI (Shallow 
Trench Isolation) t^^ S i Sffi 1 O 

P^(cfi^n£**i'5o l6g!B3 2 3CD-<5iJiiS i 02T:aD-So 
*f=. S i 02a>»*Lt^— (J!|l±. TEOSi&Slt^'X 
(CffiL^r^i^i?£LfcT EOS-S i 02"efe-5>o 
[0053] S T I <7>*i*W3&SiS*;^(X)-giJ$TIB^ 

[0054] ^-r. 04A. 1114 B(C^Lfr«ag±(C. 
iKt^:^'X^ T EOS, /?£§i^Jg^$^}6 5 0*^C^ L/cC V 
Dji^ffiU^r. TEOS-S i 02^5 0 0 nmgJgJtlS 

•r-So ^4xir:j:y. TEOS-S i 028 (ffiSlfti) 2 3 
ii^J&'t^o ^)l\Z^ T EOS-S I 02^2 3$, M^li 

SS7 0 o*^cSita>5 v*;u^<b#a^r*7^>v7T-f 

"^"'So CCD*. CMP (Chemi ca I Mecha 
nical Polishing) ;i^^l>T. T EO 

s-s i 02m2,3(r>^m^^m\t-r^o ^<r>t^. 

^iS (S i N) 2 1 (DCMP U— ht. TEOS-S i 
O2H2 3<DCMPU— h«t(DS(Cj:y. TEOS-S i 
02S2 3li. ^mz^mzmisbiL^i^^o 

[0 0 5 5] ^tz. t&m^2.3<r>n^\^i^mtLx\t. 

±fHT EOS-S i 02a>f6, T EOS-O3C VOat^ffl 
l^TJ^^LfcT EOS-O3-S i 02^^ HDP (H i g 
hDensity Plasma) CVD;4Sfflt^TJ^ 

«LfcHDP-s \ oim^mx-f^^zti^x^^o 

[0056] H6A. @6 BIC^-Tcfc^lw. m^L 

\tRl E.}^^mi^X. T EOS-S i O2S2 3$X»>^ 

/N'^v^-r-So ctiiccfcy. <5»j?tifioon 

mgJS(Z)KISS»03^^5>SfflOIRT53'gll6»Kl 4*< 
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[0057] 07 A, 07 BCr^-Tcfc^l-. "^X 

<?m (S i N) 2 1 -WX-lfT^'V hJS^^^ffil^TKE 
^■f^o :7x>X1 3CDfill®±(cff^^*+tTl^ 

SB±(c. y-h*6«Rl 8$}^«-r^o y-h$6»K 

1^7 0 0*CmjgCD^v^:^;UK1ba*ffll^T. *?|2. 5n 

[0 0 5 8] ^i>*;i/K<b5iii. :7x>xi 3(D®*fi 
(c-te??Lltl^o :i(Dfzif). dbiyj;!)<'>3Sl^^-"K$gStKl 

MOSFETli. -MK.li^-^^wH^®Skai::<fc'5>^A'^- 

[0 0 5 9] *t>lc. ^^^^-/uK^ba^lci*. fe-SSST* 

[0 0 6 01 tl*>5^. K^^^l 8(r(i. 
;U®<b;i*fflU>Tff^jaLtcS i 02mitt^^JX*ts:<^ S 

[006 11 * hSfeSK 1 8 iZlt. S i 02 

1 gh-K{g) ^ffiU^Ttat^o K*6^ii 1 8 IC. 
h i g h-KK*ffll^fcMOS FETCD— Wli, 02 4 

[0 0 6 2] hi g h-KKO«iJi: Urii, Ta2Q5fli 
(L^t)^*'&^>^;^^^1^^ K) . AI2O3K. Ua2 
03IB. H f 02®. Z r 02K«*^lf 

[00631 T a ZO^mO^mmm e r l**?] 2 O 

2 7Sa[fcy. S i 02S(DJtfflia*e r = 3. 9lClt 

^T:^#l^o :z(r>fzi5b. t 3205^1*. s i ozW^M 

m^^ULfzt ^(DMitm^Umm (e q u l v a l e 
nt film thickness) 2n mJ*lT 

[0 0 6 4] ^fz. y-h^^^1 8(CTa205^^ffi 
l^^m^lZlt. 0IJ^If 1 nmSJgCDS i KlbK^CDfg^ 

S iS^®<!:a>»®*fi®fi*«<=>-rc<t;!)<T?^*o 



[0 0 6 5] 0 8 A, 0 8 Blc^-rci;3l::. 0 7 
A. 0 7 Blc^-rffiat±r::. ffiJx.l*NS^ai*l)b< K-:^ 

^F*^tc|^^e^S i <5IJ^Ii 1 0 0 nmSSirJtSL. 

f-y\-^^^s im^mfS.'t^o k-t^k^^^s i 
leas \m±iz. mTiiis \ nir*i oonmSfic:* 

m^^o -cos i N^ld:. ^(cy-h^^'V3f^^K2 
4i:^f'5>o Uv^XHK (0^1±f) ^VX^IC 

ffli^r. h+-v*v:^Sfe«K (s i N) 2 4$ 

N) 2 4 $T7.<7icffiUNT. K— ::''h^®as i 

-So Ha«1 6(i. :7x>X 1 3^S|L^ 

(DK— :^h^SSs i K(0x»y5^>yu— hit. y—h 
l%»l@1 8^CDx*:;5^>^U— h^(7)it (S«it) 

^ir<ttL-5)^#. -^J^l^4 O O^Jgfe^<^5 3t*:lf^<4^*ffl 

f^$ffli^-5c<t-e. 3?x>x 1 sirx-v^^-yizcfci^y 

y - v;!)<iJP*:) -5 c c^: $ teihT* ^ -5 o 
[0 0 6 61 ^•-hmsi 6icii. K— :/h^3|S 

h«ffil 6(Cci;+ili. K-:^hi^^as iKOJ^^ffll^ 
tz¥—hmmzit'<X^ hSffil 6<DStn:*ffiT* 

[0 0 6 7] J^'^JUmomtLXlt. T i NK. W^. 
WNK. Ruffi. I rK. A I RSf**lf^c:i:75i<-C* 

[0 0 6 8] KKcDCJJi: LXit. C o S i 

2K^ T i S i 2K^*^lf ^*^-<t*<-C?#^o 
[0 0 6 9] ^fz. h^Sl 6$, -iJ^J^fiT i NH 

-r^^itx. y-hmffii 6(Dtt»liSt*3E1b*l±'5>c 
^tA^-TF^-S. i:l^a^^a3t»<&§o ZOtzOb. MOSFE 

TOL^i^mmE,^. ^*-hmffii 6 (Dtt»BiacosE<b 

[0 0 7 0] ^— hSffil 6<DS* (L^*5^^)^)y 

— h«) (i. '(5'J^I^7 0 nmfSJg<!:-r'&o COaiB^-C 
(i. i$L< li^a-rSA^PMOS F ETCDi>3— h^-V 
:r^;UamS«I®lT'^'5a)T?. NMOS. PMOSCD^^ 

[00 7 1] 08 A. 0 8 B(r^-r«3g±|-. C 

vD;i^ffll^-c. mmm. m^\£s \ 02-^s i N^Jt 
a-r-So mmistitzmm^^R i el. c(di6 
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[DO 7 2] y-h+-\''>::^*6itK2 4. ^--h 
Bffii 6&t/flilS$eSffi2 5*T;^^lcffliAr. 

Vim-^^^y (As+) APiiSI±2 0KeV. 

Ms X 1 0l5cm-2fiJg(D^f!|^(Ccfcy. :7x>X 131*3 

[0 0 7 3] WlSSfeitM 2 5 Sff^j«-r ^fllC. >f 

a>-oii. ^'-hSffii ecDflUM-^. (cfc 
(t -5 B»« * * Sfn-r c it -r? fc ^ o 
[0 0 7 4] ^fc. :$:^j-ei*. vv^'yi. ■ v—x/ Ku 
>fltit(3oiNria-<fr*<. v-x/ K u-f 1 7 

N-^*£aii 1 7 a N+SffiScH 1 7 b irrfltiat 

/c. L^t:)^^'S,X^X7^>va>ffiat^^fflU^^Ci:t pjfil 
■Cfe^o x>>X'r>va>ffi5i*ffll^fcMOS FETO) 

[0 0 7 5] ®2 9rC:^-r<fc^lC, V— Zft/m 

icffii>-c, w^(f'>i>-r^> (p+) APi$si±4o 

KeV. K-Xa4 X 1 0l3cm-2SjSa)lfefHCcfctJ^ 

:7x>x 1 3P^(c-r:t>;:iA-r-2)o N-Si 

itajll 7 a^:7x>X1 3rtlC}^^-r'&o ti*>5A.. 
»J>>r:^->(ClSi^r. ffl:ig-f:i->^*:7x>X 1 3 1*31= 
-<:*->;:iA-r'S-tl?. N-^ffitfeHl 7aSJ^«LT 

[00761 itZ^T?. N^V— X/ KU>r 1 7 

h ^ > V X ^ CD 5^ -V' y u ts * ^ ^ X li r* $) ^ A> T* fc 
-So t^lCNMV-X/KU-O^i^l 7 <D^M1*lO;Stt 

[0 0 7 7] Ng^V— X/KLz-Oliltl 70)31$ (X 

^*(xj)=o. 1 2 //mgjgi=?s^j;a(c. -r^> 
aAife# mmM^t k-xs) fcj^i;i^fi«j^?;sttibife 

[ O O 7 8 ] ^iWTMi. 37 X >X 1 3 <7)<ij®(rgM Lfc 
NSV-X/ KU-f >««1 7(D'5*>. TgP<Z)»^|C. 

ft-r^o C+lli. NS^V-X/KU>r>«iSl 7^. V 

x>xi 3(7)S®. ♦^iciH'^a^^r^i-v^iA^h. fl^ffilft 

-^V h««*»ONSV-X/KL/>r>««1 7|Ccfc+L 



I*. !^(=N$^V-X/ KU-f >®«1 7 (DTffl5a)««(C 

fc(t^/<>^x;u— (D*±$W«-r'5ci:3!)<-e^'&o * 
tz. :$:m(D^5\z. N^V— X/KLx-f >Mlt1 7<;)T 
/O^x^i.— ■ X h S 1 2 ^ . * f>(c 
SltTfc<<t. ±fBNl^V-X/ KU-f>«« 1 7 CDT 
fi|5«ia(c*5it-5>/<>5^x;u-cD»**. *^>l=«b»fi«ilc 

[0 0 7 9] ^ffc. *<5JJtrIi. :7x>x 1 3(7)fflB;i)<. 

x>x 1 3 0Ji®^cD-<:i->;±A;6<^-f Vir&y. fllB 
^(0:^ttte(D>r :f >aAI*l»Jh-e ^ ^«it o T L^ 

-So fcfiu. fflos$6«K2 5ri. iK^rutigs^^-eiife 

[0 0 8 0] NMV— X/ KU-<>M«1 7(;>lt 

flQ • cmfiJgJ;l'J<5< LyrL^ii^lCli. Nl!V-X/ 
KU>r >1i«1 7(DS®(C. i>'J1f-< Kg (H^-fr-T) 

[00 8 1 ] ->'J-9--r KM(7)0iJ<»: LTfi. T i S i 2. 
CoSi2x PtSi. Pd2Si. IrSi3. RhS 
\m^mif^Ctt<X^ho 4$ICV-X/KU^>||« 

1 7*<P^(D«^. CCDP^V— X/ KU>r>«lt 1 7 

[O O 8 2] 5fe(C. 01 OA. @ 1 O B{C^-rj:5fC. 
09 A. 0 9 B(C^Ltz«aS±(C. CVD;±^fflL^T. 
S i 02*. ««JX.I*5 0 0 nmUjgJftS-r'So C+ilCcfc 
y. JSrp1$&^|g2 eTb^ff^jft^tt-go CO^. Jirs1$&»IS 

2 6^. <5fJ^ii7 o 0"c^jg(;)^v?:^;uS1bSiamT*. 

<5^j:^(i3 05i^^e[T^>i>37T>r-r^o CCD^X^I*. N 
S^V-X/ KU>f >M«1 7(7)-r:i->;lAMcDSi±^b* 

*ter^T-^r=feftl^p nsv— x/ Ku-f >fi«i 7a> 

(X j ) ^mmLfzl^mt. 7^>i>3?r-<(D^Jt* 
iSS^b-r^. fe'&l>li«>J^I*8 5 O^cfiS'Crms e c;i- 

— 5*^— ss<7>RT A^^Tortai^o *f>icr±c:tLt>* 

WffiLrNS^V— X/ KL'^f 1 7(D-r:i->JiAJi 

a)Si4ib*^Tn*:or=tiaL^o co^. cMpa^fflt^ 

[0 0 8 3] 01 1 A. 01 1 Brr:^-rcfc^(c. 
U v^^:7^ i:R I E<t$ffltNr. zi^^^hT^— ;U2 

K-^A I (r;u5) T i N (s^b^^v) m 

;U2 7f*3lc3t«-r^o zi>'^<? hy^y^fZ 

8 35i<zi>^^ hTfx— ;U2 7i*}fcfl^jSS4x-&o gP^I 

$&^K26±(C. ^l^-^^^^ h3^3>y2 8fcBtlWJCffi« 

"r^i£«®2 9SJ^fi^i--&o E^!i2 9(i. 0»J^«t;u 
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[0 0 8 4] CCDcfc5?'<f^ 1 ^Sfeff^^lC^^MOS F E 

[008 5] (1) :7x>x 1 3 4>iwff^;S^^/zV — 

X/ K U-r 1 7 S:7 X >X 1 3 (DTffl««lC 

MOS F E T(D5"-V^-;HSl&. V— KU-O^ia 1 

7<Dai*r::J:y*Ha-rSci:3!)<T?^^o :i(Dtziib. y x. 

[0086] (2) :7x>X1 3(7)tS (Wg) 

1 3 0). Sl^^::^l«Ltc2 0(D^il®Jllcff^;«L/cy- K 

[0087] (3) :7x>X 1 3a)^A'^-yi/fiiai 5 

<t^x;n 1 (=^L<(iS i O) ttDr^^lc. 

[0 0 8 8] (4) r7x>X 1 3(7)tJ®(cSMLt- V 

[0089] (5) (4) (Ctox.T. :7x>X 1 3(D 
ffl®lcgMLfcV-X/ KU-<>$il|£ 1 7(D-$P^^. 

^'-h^m 6cfcy =bga^^&«)(rnfij(c4^ofc. ffi^^) 

L/>r>««1 7(D-ffl. -|?lJx.tfV— X/ KL/-<>fi«(D 

(Dcfc5(cv— X/ Ku>r>fiiSi 7lc;j-3?-tr»v h$i«S 
fttc-B-'&iiiriCcfcor. V— X/ Ku>r>ra<D/<>^x 

[0090] (6) MOS F E TCD^A'^-.^l/fiiit 1 5 

<o-mt. :7x>x 1 3(7)iij®(cfiP,*t^«it"efe^ 
[009 1 ] imzmmmm) n i zitzcD^Bmmz 



[zfjk't^mitmzciZTjkLfzmmiz^^^'t^o -^tz. m 

1 2. 01 3A. 01 3B'T?li. 02A(C^Lfc3>^ 

[0 0 9 2] m^mmmmx*it. :7x>x i 3cd±@. 

i^®J®r*. l^l^iIIlA<^Ll^<^-h$fe^iI1 8^^l^fc 

[o 09 3] :$:m2mmmmv{t. ^ i 2. 0 1 3 a. 
0 1 3 Bic^-r<*:5ic. :7x>x 1 3a>±®icii. mm 
soy- h$fc»K 1 8 a (cib-<T. mm<omi^f- k$6 

(TOP,fft»H) ^ Bbt<m^mmizr>l^X7FiLX 

[0094] C:a)ci:5*i:«tig^ffll>^c:«t-C:. 77x>X 
1 3(D^-v^-;u^ilJ 1 5|cfcL>r. ±aJi3— :^— (zjjit 

t<x^^o :i(Dj^5\z^-\-m^m^(omm^i&mx^ 
Bi-^. S«/<^rx*$t±(;>^tb. fiP^. ««/<-<Tx^ 

[0 0 9 5] COJ:5^Ct«ig^^#€)(Cfi. -j5ti^(^B 1 SI 

mmmo. mpA^ me s^^mLxmB^LtzJimiz^ 
l^r. :7x>xi 3<o±m±\zmmtstifzs \ 02H2 

0^f**L<>:L^-e?jlL'C^>#. ^CD^. 77x>X13(D 
«i]®±rc. y- hJ^l^Ml 8 a ^}^ii£-r^o 

37x>xi 3(D±®±ic(iiiuNy— hSfe^Ki 8 
b. :7x>xi 3(Dm9M±izit. h$feSHl 

8a<^l^5. 2®Ji(D|gli[*»0>f-h$6»R«it*ll 

[0 0 9 6] u^. :^^zmmm®a>. ^iz^-^^mm 

^1 8 afi. S i 02^fC(S'^-r. 112 5lC:^-r J:5 
(C. Ta205ii. H f Z r 0281^0). L^;b^^>'5) 

;g5Km<*.^^M (h i gh-KR) *fflt^'5C^3t)<RIS6 

[0 0 9 7] ^tc. f—hmmm^ 8alCTa205iI* 
[0 0 9 8] y-h«fe«Kl 8alC. iffiSSIS 

tt:$fejtii (h i gh-KK) ^mi^^m^\t. c(DB^$ffl 

[0 0 9 9] (IR3||i&}|^S) 01 4 A. 01 4B|^^ 

Z:(7)^B^(DB3SI«Sf^^{r^^^MOS F E 

T^tmmmx^^. 01 4 Aic^-r»r®ii0 2B 

ir^L/cBrSfcffiSL, 0 1 4 Blc^'rffir®l*0 2 C(r 

TjzLfzmmz-^^T^o ^fz. 0 1 4 A. 0 1 4 BT? 

li. mzA{Z7riLtz^>^<?\-iS^XSmtSi{t't*i^ti^ 
Ktsixxi^^o 

[ 0 1 o 0 ] S 1 HSfeJ^STMi, :7 X >x 1 3 ^{zmm 



(14) 



!tt§§2 002-1 18255 



®i 2A<ssLT:t^sii3S<ws5jUfco 

10 10 11 *?B3^ife»JS-^l*- gll 4A, 01 4B 

lHJfei^S.feySSl'^o <5ijx.lf:*=«-ei*. V-X/KU-f 
><®« 1 7 <DJSW*<. 7x>;«.1 3(D@HI=JKfilc**ifc 

[0 10 2] Cffl.t^'EfmifCI*^ V-X/KU-f^^l 

So 

[0 10 3] (^411*6)^®) 01 5A. lai 5BI±^- 

iti^ii^ c:ro5§lsroS543gSfem!Si=««)MosFET* 

IciSLfciiSI-taSL'- 131 5BlC5it-rBt®l±0 2C(c 
*Lt=Bt®l=*iS-*--5>. ^f-^ 01 5 A. 01 5 Bt? 
li. 02AICSiUfc3>^^'l'*3*^^Ba»l±^-H^*l-« 

[o 1 0 41 n^mmrm■clt, 37x>:^i 3t>i=«^ia 

j;^Ly._y_;^/KU^>««1 7 ftJxyH 1 (=tL< 

lis iSffiilO) torn-- /<>g^;».;u-- xh-y/<- 
Si 2*<;S«L. A^o:7x>:X1 3<DW®i:33tN-c. V 

[0 10 5] *^4llJi6IK^-ei±< 01 5 A. 01 5B 
U-fV««1 7 0)lSa5A^ 7x>X1 3(Dffla(=JKJ«* 

*ifcig^»K*e«isi 4<©±®i=i5is^i'i'^*^' ^4x<fc 
yt,ai<. *N07x>xi 3(D«i®i=33i.^-c. v-x/ 
K u-f 1 7 1±, ha« 1 6 t^^i=:i— 

[0 10 61 C(DJ:5^ffliji-C'l*, m3SJfe«JStlSi*i 
v-x/ Ku-f 1 7 ^3ilL^^US*X'^&)^!t-^? 

[0107] (SSUffiJBS) 01 6AI*c<Df6M<DS 
59lffi}&®l=««)MOSFETS*-r¥®0. 01 6 B 



Ii0 1 6 A*<» 1 6 B- 1 6 BS(::itt5ii®0- 0 1 6 
Cl*01 6 A*<0 1 6C-1 6C«(Cja5Bi®0-C-fc 

[o^o8'i m^mm^m■n^t. 7x>xi3A<— ^ro 
[0 10 9] *«5S?S£»ST?i±. j:y;»;#nf^A'=r«;u 

— D(DMO S F E T ^^^0fi£-r*^i^t='^«'''C^'**<' 
[O 1 10] 01 6 A~0i 6 cic*-rj;^(=. 7x> 
■ 7.1 3*3fe5ill-ffiSL, V-X/KL.'fVMl^l 7's(D 

[0111] 7x>X 1 3ro«i)ffi*5^-V*;HiSt LTffl 

[0 112] wO)^, 'f-l-Sei 6'^.^Da>■S' 

^ y-hm«i 6053*., m=l■iim1&mm^ 4± 

ICES * *vf=3»(=iK fiEt- - i: A^t? # 4 . 
[0 113] *!85llJ6J^!SI::«««ift*'±' 7x>x 

y:^ct*f'A'*7Ka*- J:y'>/d:l,^¥®w^f®fS•c•sa 
#-i,*#SA<fcs= ^©i:^. ^^m<Dmm{h^s ■,B^ 

l^i:«-C-fe*l.li, ^•4t^'*t<DVIOSFET^14 

^ 1^ U. I r t? ^ t> t? *> -S o 

[0 114] miae<0-»ISO=y5S iBI 3<D»B* 

OSFET4#14$l^i:.(--^*S- lO 
«,l^l**tD-«^^=il3>'^'C> SKfilttS i HI 3(DB«* 

^ js] ci-ta X s J: 5 1= L -c t, a L^. 

[0 115] C(DJ;^l-«ia©»Ki2i=KS iHl 3(DtS 

A<taxP>^x*i.i*. m7L\m»(r>mviih^s ihi 3S« 
[0 116] u^tai^. mma^s \m^ 3<D<s*<ta^ 

■CL^-Si:. ^iiCi4^S i Bl 3*«XUS<, a 
*iSyA<|6)±f ■So C<J55PlJi5l±. MI-jiSA<^S 

$*t5MosFET<D!aianb-\>. ##i*»«0»3^s«> 

[0 117] i«i^<*mSIalKISSI=m«^f*i-*^ 
ia(0MOS FET-Cl*. ^ix^iy.£^mtt 

[0 118] fit*. IEiJi^:t)(DPS5l±. ^a-^^jUS*^ 

l±. MOS FETA<ffJnE**l.«lK^««<OBCDa:M*m 

ift-rSo ocDfcto. ts*(0#3H*»SifiiKiri3t>T:i±. 



(15) 



2002-1 18255 



[0 119] LA^L. ;i(7)f6BJI=1l-6MOS F ET*^ 

[O 1 2 O] T^f-tfTttb. C(;)i§B^(C^^MOS F E Tt? 
«1 6$«»(7)»KdbttS iSl 3T**ffifZ-rS^tr 

[0 12 1] (^eHJfeff^S) El 1 7 AiiccDSiB^a>ll 

6SIJ6}f^S(C-R^MOS FET*^-r¥®S. 017 3 
\tm 1 7 A^Cr> 1 7 B- 1 7 B^(C;1>3©T®I1I. 13 1 7 
CliHII 7 A*CO 1 7 C- 1 7 C^(C;4^5©r®St?fe 



[o 1 2 2] ^sUffiJF^S-eii. cfcy;^^'^f^-\'^^;KiS 
ocDMos FET^^^^f*t"-SiS^lcot^r^E'<;fco * 

[o 1 2 3] :$:memmmmt<. msmmmmtmu^ 

t:z^{t. >f-hSffii e-^cDnv^-J? h*^-5«jgt? 

[0 12 4] 01 7 A-SI 7 ClC^-TcfcdfC. 

i 113 O^Jf^itL. y— hm^l 6^. dit^^SBiS 
i J13 0(D±®*-r?l:i:-r^o ^Lr. dhJl^^S^S iM 

[0 12 5] c<Dy-h=i>^^ hffla>£bJK'3iiis i m 

^LT. dbtt»fliS i J13 OOgfi^li. MOSFET(7) 
V— X/ KU>f>$ilt 1 7^(D=]>^':7 hjlg^it. MO 
S F ETCOy— hSffil 6-^(D=I>^-^ 

[0 12 6] *:K6||Sfif^Sirc«-5«iiirJ:*L[i. >y-- 
[0127] 018 A. mis Bli^*i-e;tX. C(;>*B^ 

6 HJgJi^® a)ftb«fc«^ M O S F E T S^-r Br®H 



r*fc^o tcfc. 01 8 Alc^ir©r®li0 2 BIc^UtcBr 
®lc*i^L. 01 8 Bir^-r»rffil*0 2Clc:n^Lfc»r® 

[0128] 018A. 018 BlC^-Tcfc^lC. B 6 H 

o s F E T sj#o«igicpBe>-r. « 1 mmmmo^ 5 

(::. -o(7)MOS F ET$5#ofltjg|cfcl>Tti. Mm-t 
[0 12 9] C(K>iS&t. >f— hmiAmC)^ 

^mms \ m3oo±m(r>±yjx. h^ei eiczi 
[0 1 3 0] {mimmmm) 01 9 a. 01 9B(i^ 

^^^^ :i(D*B^<DS7||j£ff^SlC^^MOS FET* 

^■rBf®0"efe^o 

[0131] |g 1 ||*feff^S"T?li. 3?x>X 1 3$. S i 
S«1 Olc^*Lri5lSSScDftS^j*oJ:3{cfl^iSLf= 

[0 13 2] :$^m7mmi^mx\t. 0 1 9 a. 0 1 9 b 

— hmw.<omy:^m^iz-t^tz^\z^ X >x 1 3 (elm 

-^iztt^x. :7x>xi3(c. ^ -3j^miS.(om^—/< 
—nme^^\ftzf£\fxij. V—\-mm^ ecoimnnt. 

[o 1 33] *fc. COt^— ftjS[0^j#Ocfc5l=-7 
x>x*fl^^"r'5i::(i. ffJ;^lilglSia5Jf^Sa)0 4 A. 

0 4B*#BBLTlftB^L:fr. VX^B2 2*X'>^>^ 
(0-7X^rzfflL>r. S i ^1R1 0^n:^v5^>^-r^|g5 

[0 13 4] ca)J:5l:::7x>X 1 3$. IllM-x— /<— fli 

[0 13 5] is^ammmm) mzoitzcD^B^cDms 

HffiJ^Src^-SMOS F ET$^^^ffi0. 02 1Ald: 
•^a)¥li0. 02 1 B|^02 1 A4>CD2 1 B~2 1 B£| 
lC;'cJ5»T®0. 02 1 Cfd:02 1 A4Ja)2 1 C~2 1 C 

^/y— hSffii 6*<. ::7x>xi 3a)±ffi*Kt^t?. 
[0 13 7] mmiz. msmmf^mxit. -oa>/<4i— 

[0 1 3 8] :^msmmBBit. 020. 021 A-0 

2 1 C|C^-r«k5lC. >r— hSffil 6*. :7x>X 1 3 
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— hmffii 6a. ts^isms i HI 3a)ji®icj^fiS**t 
itmm (Topi&mm) i sbi*. y-h$e»Ki sa 

[ O 1 3 9 ] m 1 ^- hmffi 1 6 a l±. 3? x >X 1 3 (7) 

Si>f-haffii ea^z^L^. m2>f-hmffii 6 b 

m2^*— hmSl 6 bl*. MOS FET(D^— Km4i<t 
LT«ifl^^-t±'Sc<t4,pJfi6-efe^L. S2>!r-h«fe^§I 
(TOPlfe^BI) 1 8 b^%^{zm< L. 
LTaS6*1±'Sci:tiPlffi-Cfc^o LT« 

s F ET(o>f- hm«<b:. mi coiij®(^ti>prLfcB2(7) 

filJ®(:U^nK**tt=m2(DMOS F ET(DV—hmmt 

ffi3SlCctorSt^(C^^8EL. CHf>20(7)MOS F 
ET=£. — ocDMOS F ETi: LTiSi^*1±^cfc5(::L 

[0 1 4 0] :$:m8||j5«&ff^®i::^i)«it^ff^/S-r^tca^) 

\z\t. iTOPti^mm) ^Bh^Ji^y^> 

^(DVX^ldffiLNT. 37x>X 1 3 aCDiSlJMC:. ^1^ 

— hSffil 6atte^»S1*lS. R I E;**fflLNfcfl]il 

hSffii 6 aOJ^JKirAnxf -Sctr^SliaT*^ 
C<Oi:#. :7x>X1 3(D±m\zmfS,t^*lfz. ^f— 

v^wm. ^^opmm.) i8bA<. rie^ox^v^^ 

y-ypt— :7x>;^ 1 3icAS(0*i»it-r^o 
Jffil^Bi (TOP$6gK) 1 8bl±. t#icms?tcissj** 

[0141] Sl>f-ha«1 6 a i:B2>f— h 

m«1 6 b<t(DPBlf::l±. '&*:»l±Xu*<^^^^pI^14A< 
:&^;!)<. MOS F ETCDmm^#11^C^i^»(±^ft^o 

[0 14 2] C(7)c*:53tj:m8CDllJfeJ^®(C«^m««l5g 

— hmffil 6a(D4=r*4. -WxIi^Stl*)* K-3^Lfc7K'J 
s i Ji^ff^iSr^^-So zcDtzib. mosfetcdB*** 

[0 14 3] Sfz. m 1 f—\-mm^ e acDEH^. 0IJ 

X.(S5 0nmSJSir»i81bLTt, m2^-hmffi1 6 

b<t^i:'g)P« '1511:^(^^111 0 0 nm^J^CDWK 

[0 14 4] («9|ISfiJ^Ji) 0 2 2liCa>«B^<Dm9 



HSfeff^^lC-B^-SMOS FET^^-r^ail. 02 3A[i 
^-CD^ffiS. 023Bli023A*a)23B-23B» 
(r>95Kffi[iI> 1!23CI±BI23A*(D23C-23C 

[0 14 5] memmmmiX*\t. mi^*-KBffii 6 a 

5. :7x>7. 1 sa^stNic^a^-r^ 2ocDt]®±(c}i^^ 

^FH^c^^*— hlfeliKi 8 a±lCf^/aL. Z*tt>mi^*- 
hSffi16ai:dL£. x >X 1 3 a)±®±(rfi^ja* 

f=S2<f— smffii 6b£ffiiNr. st>icfgiK-r^«s 

[0 14 6] *S9|ISfe}|^ffil*. 02 2. 023A. 0 

2 3 B(C;^-r<fc5l=. Bl>!f— hmfiil 6ai^3?x>X 

1 3a)StMcffis*-r^2oa)WJ®fccfctfJ-?-cD±®a>3o 

(D®±(cJ^fiE**tfc>r-h*6«iei 8±(c}^^S*Lf=y 
-hSffil 6t. C(7)>f— Kffiffil 8(cmm6^(::Si^* 
ti.'5m2y— Km« O^^U) 1 6 b<!:3!)^t>^^:^SIi<^ 

[0 14 7] C<Dcfc5te«aa*I^fiE-r^lci±. mi Hffi 
J^^lCfcLNT. USA. 0 8 B(C^-rxfi|-^5l^T. >f 

-hSffil a^R^McOff^ttlcADXLtc^, ^^-hmflil 
6(DfilJSlCfflS»»{S2 5*f^fil^L. V-X/KU-f> 
Mi^l y^ff^jK-T'S (0 9 A. 0 9 B) o CCD^. ^fel 
*fe^K2 6^ff^neL. C+l$¥^i1b^<S (01 OA. 0 

10B) o ccDHra$ft»K2 6<D2F^<bK. y-hs« 

may-hmsi 6 b<»:7^f^^^;uSliii (^J^i* 

WH/T i NK/T i ^JftliLs UvX hii (0^ 
[0 14 8] *m9|l356fl^^(C^L^Tti. msHJEJ^S 

ti^c^aic. hs«i 6 tm2y-ha«i 6 b 

t(DWz{t^ib'^xiyf)<n±'r^'^t&^t<m^t<. mo 

S F BT<r>m%^i±\z{t^m\tts:l^o 

[0 14 9] ^<D^5u:$im9mmf{m{zm^mmmj& 

t'r^:zt{z^\^)^ :7x>x 1 3a>iai«]®fccfci;±®(7) 
S-^tDtJSlc. mi (D>r-haffi«^. eijxli^lf^l^* 
K-::^Lfrn<Us \m{z^l)mm^^fzf-i^mm^ 6 

sj^fS-e^-So *i^>icy-ha«i 6irmafl*iictsjt* 
e^j^ii ^ ^ ;nf>pt ^ ji^mmmiz^ ^jmf&ttitzm 2 >f- 

hS«1 6 b^J^nE-e^^o Z<Dtztb. MOSFET(D 
[0 15 0] y— 1 6*. mPLltSO nm 

Sfi(::»R<bLrt,. m 2^- hBa^hftSSH;^ 

[0151] (mi OmMf^B) 02 6li. Z<7)S&BJ(7) 
m 1 OSIffiJ^Elc-K^MO S F E T * ^■rBr®0t?fe 
-So ^ffc, 02 6l::5t-r©rf5li01 B|c^-r»r®lcffiS 
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[ o 1 5 2 ] s 1 mmmmvit. x i 3 oT&m 

[o 1 5 3] :«:igi ommmmit. m'¥^»mf^^mm^ 4 
^mi^i2^^Bf&r^m^{z^ ^x>x 1 3 0Tai^ia 

[O 1 5 4] 02 6lC^^cfc3(C. -^x^;^ 1 3(;)TfiP 

[0 15 51 :?x>;^ 1 3<z>TfflJ««rrx— y^- 
^l^e^lt-^cfcaicipx-r-sicii. :7x>xi3a)x*v 

— ftffi0/)<O< J:5(r-rtLf*&t^o :7x>X13a) 

TfiP^JI^ic. $^1 oi^(7:)iii7^— /<— :SJt0^-^it'5)C<t 

[0 15 6] ;iCD<*:5lw:7x>X 1 3<DTSP«ia*<. *?l 

1 oaa)iii7^-/^—ftjg0 -^(D^ffliliiltcDMO 

[0 15 7] (Si mSfeff^®) 02 7 (i. CCD^BJ0 
m^ 1 HSISJ^® MOS F ET$5^-r»r®0"C?fe 

So 3tffc\ 02 7ic^-r»r®ri0i Bic^-r»r®rcffi^ 
[o 1 5 8] mmsfeffm. fccfci/si o^ffiff^sr* 

l±. ^xVXI 30T»««lc, iR^^8S$6»Kl 4* 
SA^iX^^ff^iiK-r'Sli^. 06 A. 0 6 B(c:^-rj:5(::. 
^T^SSe^lil 4(p_h®;!)<S iSffil ODilc^LT. 

mm^ 4(DiSgpa-'^-/)<l5ISSittlC3SoTl^€)<JiJi::o 

[O 1 5 9 ] *S 1 1 HJfeJ^ISt?!*. m^»Kffi»K 1 

4 ^atfi)5i^ff^i«r Sialic. ^T^^gs$6»iai 4(ds 

i6^x^^ff^^^*<5fe^bL?^^l^cfc3(::. -I5ijx(^^x>;^ l 3(r> 
iSSPa— :^-A<¥S= 5 O n miSS03tL^^ i*o J; 9 (c 
J^fiS"r€)«»li:. m^»«$fe»Kl 4<DS®3&<S iS«1 
oa®(cj5fLr. i$fS7k2F-e(i3tf < t:7x>x 1 scds 
iaSUjb^bm^^^gtffi^Kl 4CD*'0®(c|p]*xorKJl;&< 

m<tji^^5{zmm-t^mt{zr:>i\xm^^o 

[0 1 601 027 [ZTjk-t^^lZ^ m^\iyj:>:^ 1 3 
^^C^hlZcfcy. 05 A. 0 5 B(C;^Lfc^^5i^gt*6jS 

Hi 40). ^|::^x>xi 3<7)TSPffl«lcfcltSaA^)5X 



[0161] C<D<fc5^i::7x>X 1 3a)l£»=l — 

3a)x.v5^>yife#^^ML. JSSU=l-:^-3^)<5':7> K 

[0162] X >X 1 3 (DT6P««(Ci3 

(tS^^5^gS$6^Hl 4CDKJl^:7x>X 1 3 0T5P^ 
MicfciNTlK. m^5^^$6^Hi 4a>«'0ffll(Ct7<«C 

vt'oxm<ts:^^5izf^m't^t. y-hs«i 6**3 

X-r-SiS^. 37x>X 1 3(DTgPlliacDm^5i^^$fe^|g 

1 4a®^c*>l^r. hSffil 6<;)Siy ^BftJiir'^. 

[0 16 31 ^fc. m^^gi^fe^iil A^±mmi:n 

Ocfc-Sl^Aaxf Sl=li. 3?x>xi 3(D®J®(c. 0«J^I* 

1 O nmSffiCDf^KlbK^fl^iaL. •^'ixS^I' LT H D P 
(High Density Plasma) -^O 
3 (:4-y» -TEOSSIbK^OCVDlffi^BISSiftai 

aferiftu^o CMPji-v^R i E5^*fflL^r. 0 6 a. 0 6 

rCVDJt6«lffia>**<'l7X'> hX-;5^></aS3b<igl^J: 
^^Clfeft (x^>^>yjSa)Sffi-\b:?'>K(7);'aSlf) *s 

^-CX'y^>>/L. :7x>X 1 3<D5fi^f£lt*<li:L>KIl 

[01 6 4] c:(Dcfc5(c:7x>X(D/SfflJ=i— ici|ig 
5 O nmfijSO^'t^V K^ff^/*-r'5);ii:(c,^y . ^t^izy 
x>X1 3(OTa5|iitlCfcItS^^^SI^^BI1 4(DS 

[0 16 51 m^im'¥-'Ammmm^ ^omm 

^x>X 1 3CDT«PlilSJa^(::fc^l^TIl< . ^LT 

m^F^^$fe^mi A(D^>bmz^<{z^'oxm<u^j: 
5izmf&f^t. ^-hsai 6*tt3x-r-5ii^. :7x 

VX1 3(DTaJ(Dm^5^^gi$fe^fil1 4S®lCfcLxry- 

hmffii 6o?jiy ^Bftih-e^. ha«i 6^5 LCD 
h*R&jhr*^. fio°BO*s*y *ifi]±-c?^So 

[0 16 61 (Si 2|ISSJ^®) 02 8li. C(DS§B^O 

mi 2||«gfi^g|C'KSMOS F ET^^-rw®0r*fc 
-So ?S*5. 02 Bf^n^-Tffi®!*. 01 B|C5^rK®lC« 

[O 1 6 7 1 S 1 HSfefl^^TMi. :7x>X 1 3(D±®<t 

[ 0 1 6 8 1 :*:S 1 2||J6J^g|(*. ca>±ffl=i— ^-(D 
[0 1 6 91 02 Blc^-Tc^i^C:. («iirS±ai5=i— :^— 

1=4^^3 O nmmSL0^O> K SlSf+S ^ (Z<fc U . Ji 
spa— :^-*<(5(^Sft?t^:ii•&(clt^T. MOSFET(X) 

hm«i 6;^)^t>cDm»cDl^s^lFL<^a3$T?^So 
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[0 1 7 0] Z(Dcfc5''j:^S3 O nm^St7)^0> K 

:7x>x 1 3<D±fi6=i-':^-l::J^ia-r€)lciife/?)S 
*;ijb<ife'5o <^JpLii»1IISfe5i^@(^tet^-C. 0 6 A. E 
6B|::^'rtt!S'^vx^s i Nii l 5 SSILtc**. y 
x>X 1 3<X)flJilS®^flft^^b-r'i). C;^!^^:^. 3? x 
>X 1 3(D±SPICfcl^■C. LOCOS (Loca 1 O 
xidation of Silicon) MVi 
Skit^^tjioCltiZ^l'J. ±gi=J-:^-^r#g3 O nm 

s i NRi 5*(»^UT, >f-h*6SKi a^mm-t^ 

[0171] ^(7)^3(c:7x>x 1 3©±sa>iftaJ=i — 
) (c. ^^3 O nmgJtc/)^'^^ K 
$lSlt'5C<i:lCci:yo MO S F E TCDy— KSffi*^ t>(7> 

[0 17 2] ^fz. m^arn^ 9fc^Lfccfc5ic. :7x 

(curt. ±fiHPJ4icD^^^^^-<tA<-e^^o 

[0 17 3] (SSI smm^B) m3o\t:i(r>mm<Dm 

1 3 ||JfeJ^®(Dm 1 0IJIC«^1VI O S F E T S^-^SF® 
0. ^3 1 li^(Dm2^(Cll-5MOS F ET^^-r^® 
El, 13 3 2l±^(7)«3<5l)l^«^lVIOS F ET$:^-r^® 

[0 17 4] msUffif^^T'fi. :^^>'cf5^-\'^-^utS^^ 
■K-T'&tciftJlc. ^x>x 1 3^1SSfc1i^*:)1±T-o(7)M 

0 s F E T ^ff^i*-r -s^^i^ioiNra^fco 

[O 1 7 5] *«1 3j|JEi^©TMi. SSft(D-7x>X1 
3^B'*:>-y-T-0(7)V— 7./ KU-r >lil^1 7. >!f— h 

[0 1 7 6] ^3 o\z{tm^mt LT. 2ecD:7x>:7. 

1 3^j#'^ii&a). V— Ku>r>®«i 7(Dib^iii 

[0 1 7 7] 03 0{Z^^^51Z. :7x>X 1 3 53fe?IJ 
(CgfiSL. V-X/ KU>r>^lS 1 7 CD 3?x> 

XI 3e<**ffii^T^3Hb-r^o ztLiCc^y. 77x>x 

[0 1 7 8] S3 1lCl±B2««J^Lr. 4«a>:7x>x 
1 3*1#0^^(D. V— KU-r>ffl«1 7(Die#« 

[ 0 1 7 9 ] 0 3 1 (C^-r cfc 51^, 7? X >X 1 3 SM^IJ 



x>X1 3li. ¥B*^t>aT ru^J «at*^'^ANM-5^ 

z,tt<xt^o 3?x>xi 3<Diiit*as<b*-i*s 

[O 1 8 0] 03 2(Clij63<5lJ<b: Lr. 4ia(07'x>X 
1 3^»Oia^a)V— X/KU-r>««1 7(Dte^«5fi 

[O 1 8 1 ] 03 2(C^-r<|:dl=. 37x>X 1 3 
(clESL. V— X/ KU-f 1 7 itJi-Sia^WJc/^^x 

>xi3S. c(;>:7x>x 1 3S<**ffii^rie^Lfc« 

5t<h3^d:-:>rl^-&o ClO^ 5 ?tf1«iS^ i: ^ C <t (cj: y . 0 
3 0.03 1 <Dm^tmC^5iZZj>^^ h(Da^3S^ 

f-it*<-e#'&o :7x>x(7>«3g*i^<b*-ti-§c 

[0 18 2] (mi 4||ffi»^Ss) 0 3 3ld:C(D*^CD|g 
1 4||]5feff^^iC^-5MOS FET«r^-r^«0. 03 4 
Ali^(7)3JiH0. 03 4 Bli03 4 A4303 4 B— 3 4 
B|S(C>'c^3fr®0. 03 4 C(i03 4 A*(D3 4 C-3 
4ClSlCii^5IR®0trfc^o 03 3. 03 4 A-- 

03 4CrMi. 0 2 A|C^ttr=l>^^ hteJ^l/iaatt 

[ o 1 8 3 ] s 1 mmfimx\t. 3? x >x i 3 (otsps 
isicramic, m^5>»*e«Ei 47!)<fey. *t>i-:7x> 

XI 3(7>^-V':r-;U^l*1 5 7!)<S i ^ffi 1 Oi:Sm6^l::t^ 

^^:^;^^ia1 5ic«urs«/<-rTx*En*p 
v^^mm^7^\.fzo 

[0 1 8 4] *»i Am^mm\t. 033. 034 a- 

03 4 C\Z7r:^^o{Z^ mTLltSO I Sffi4 0^ffll^. 
CCOSO I S«4 0a>$ft^K4 1±ir. 20 0nmSS 
(D»|gS I BSJ^^L. ^*L**DXLr:?x>X1 3S 
l^mLfz^(DVi>^o ^b)(CMOS FETOV— X/ K 
U-f>^1^1 7CDJtSPih. $6^814 1, 

S1bKcDcfc5**6^M4 IOPbIIc. ^^-V'^wi/^iSl 5 <t 
I^CWW^OS i H4 2*<#«-r^<i:5J^j:«5ttrfc^o 

[0 18 5] CCDcfca^faiS-^l*. SO HiiitT*fe'5f■- 
i^. Sffi/<-<TXIiH3ttn?#<fL^7!)<. MOSFETiSf^ 

yUitJ^c*:^) (D^S^ V— X/ KU-f 1 

7(D/sa*r*^*$ffi:*^'e#^c<tiCcfcy. ^a)v-x 
/Ku>r>»E(D«ibn»:^*(DS&«$fia-e*^o 
[0 18 6] z<D^'^ummimm't^iz{t. m^m1& 

1^m\Z7FLtzJ:5ni:mm^. S O I Sffi4 O ^filo rS 
ag-r*^l^at^o ^LT. V— X/ Kl^>r>Mmi 7(7)IS 

fflit*fe«R4 1 ittDHJc. 5^-^':^;^^i«1 5 irl^cSS 

[0 18 7] (SI 5|IS£Jfm) 0 3 5itZ0^%BM(Om 
1 BlgSfeJ^SlCfil-SMOS F ETS:^-r^«0, 03 6 
AI±-^-<D3F®0, 03 6 B(i03 6 A4'(Z)3 6 B-3 6 
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BmZ}9oW\mm. |l36Cliia36A*C7)36C-3 
6C«(C;9dK®a-efc^o *f=. 03 5. 03 6 A- 

[o 1 8 8] igi Ammmm-x^it. so ia«4osffi 

<{tWi^niZ^'^^-J\^^^±iZ^^itL. MOS F ET 

fco COftlC. tt*a)»ISSO I flOF i n«|iiMOS F 
ET (08 1) V— X/KU-<>Mmi7 

S I Ji4 2$Klt^;iit:rfe-5o ctL(Cc*:y. U^OM 
mSO I ^ffit^f-MOS F ETr*raS-CfeofcSffij¥itt 

[0 189] *IB1 5|IS6ff^Sl±. 035. 03 6A~ 
03 6CIC^-rJ:5(C. Mx.l***^XS«[4 3^fflL^ 

r. C<7)±r^X*«4 3(D±(C 2 O O nmfiSOKIl^ 

SJiDXLr. |g1 4||jSfeJ^ffii:l^li:j:5<i::7x>X 1 3 
^1#ofcMOS F ET^ff^/SL^-=tCDT*fe^o MOSF 
ETCOV— X/ KU-r>Mi|El 7(7)jSS&<i:*'^XSfi4 

3<ta)PBiic. ^•\':t-;i/M«i 5ib:i^i:»a^a)s i JS. 
*<5iJ-t?(±r^;i/:7rxs i Ji4 4*<fi^«-r'5«3ifi. S 

1 ^mmi^mt^cv&^o 

[0 19O] :i(K>^5Ummi:mi^^:it{z^iJ^ 

X»«4 3 *ffiU^tcT^yU:7TXS igMOSFETT? 

[0191] Z(7)cfc5?^d:ffiit^^Ji-r^i::fi. m 1 HjK 
ff^^lC;^ L ci: 5 Um^yj^ii ^ :^ ^ XSffi 4 3 <D±\zm 

t>5A/. *S1 5|ISBJ^^ilrfcl^Tt. «1 4||J6J^S 

ffi4 3i:a)ra(c. ^A'^r-yuMiti 5 <t|5ii:»sg|c/)7^ 
;u:7txs i H4 4*j^fie-rsc^^<igi:c*:5fcsst? 

[0 19 2] (Si emmmm) 03 ? a-0 4 2 a. 

03 7B-04 2BI±. Ca>«B^a)Sl 6(D||Jfef^!S(C 

fig-SMOS F ETa>SS*a*^'rx|iK®0-cfc^o 
3ti:fc\ 03 7 A-04 2 Alr:^-rBTSfi0 2 B(z^-r©r 

©irtl^L. 03 7 B-0 4 2 B|C^-r»T®«i0 2 CiC 

[ o 1 9 3 ] S 1 USteJ^^TMi. S i Sffi 10$-. vx 
^Ji2 2^fflU^rX':;^><f*r^C<tT*. :7x>X13 

[o 1 9 4] *si emmmmr^it. xe^+^-v^us 

«>:&aT*fc'5o ]UT^a)*;iS. 03 7'-04 2(r^-r 



xs®rS0^#^.LrSiB^-r^o 

[0 19 5] 03 7 A. 03 7 BlC^-TcfcdlC. 

T*$1*l;*SiS5 X 1 0l5cm-3gJt(7)S*e ( 1 O O) P 
MS i S«1 1 OCD h^>vX^ ■ ^A'^-^U^lSfC. N 
MOS F ET*P/ai-^ii^(=fiPS't7x;H 1 1 
-^:T^S6!»3SffiT*. «^Ii4x 1 ol7cm-3ga) 
^^iJ^liTKnV'^:^-^ (B+) tt]iS^S26 0Ke 
V. K-XM2 X 1 0l3cm-2fig-f :r>;iA-r^Ci: 
ir^yi^/a-r-So PMOS FET$fl^fi6"r$«^ 

ic{iN'!7x;i. (07Fi±-r) ^ff^/a-r^o ^x\z. s i^s 

1 1 0±*<D±®IC. ^(cm^5i^a$fe^K<t^f^S i O 

xe^+ix-^;US i H^id^T^-r^iiB-CD^^CD^-r >*t*4 
<!:7^cC'&VX^Ji (S i N) 1 2 1 ^J^lf 2 O O nm 

ssff^/s-r^o '^d. xe^^i>-v;us i CM p-r 

-Sir^OSailiiiTEcSvx^Ji (S i 02) 12 2*. 
ic. i5>J^J*a«(DUvX (0^-ti-r) I E;i<t 

* ffl t ^r , ws(;>/ ^ ^ — > ^ ji^iS-r -5 o . t? 1* x e 

— >1 2 3;!)<ff^ja**i^o -0)^. j-^y^^— >1 2 
3ANt>StlJLfcS I Sffil 0(Da®3{)>t>. R I Eft(r>x 

t^^li. :^^(DXli-efTt)3K^S i (Dxe^^i>-^:';Uit:^ 

[0 19 6] 03 8 A. 03 8 B (c^i-cfc 5 C:. 

— >1 2 3;t)>t>gtliLtcS i S«1 1 OCDSSA^ 

^S«SK<blSI?«l»*Lf=». S i *xe^+v^;uia 
^-^it. xei$i^v-v;us i Jl 1 O 1 ^miSL-t^o ^(D 
illlli. ,^/^^->l 2 3(D**S^(cJli^2ii6'5J:5 
<»:flilmicigS**i^o ■iE-ct>Mli:<O»»:&^-0iJf±, 4 00 
nm|iKT?fc^o VX^H (S i ©2) 1 2 2$ 

VX':7^C^l^T. xe^+V'A'/US I ® 1 O 1 (7)^®* 
CMP /^/^^— > 1 2 3;&NbVX-:7jl 1 2 2Ji(C(i 

^aiL/cxe^^ix-v-^ixs i B 1 o 1 si»*"r4o c+t 

xe^^ix-v;US i B 1 O 1 cDSSO^iatfi^E* 
^-T'Sp CCDcfcaci-r-Si:. — >1 2 3*lc}^iS 

$tifcxe^^v-v;us i J5 1 0 1 <D:7T-t'> h*$l» 

5fer-^. — >1 2 3(C. xe^^i>-^:';US i M 1 

O 1 $mjSfi<}^iat?#'5)o X e^4^v-v;u;i£:^(D|g(7) 

^v-v;us I H 1 0 1 <t s i mm, 1 1 o tos-fflfz. 

a^^PiBaf A< j^/s * ti^'cf Ucfc d I- ^ c i: A<m^-t? fe o 

[0 19 7] *«iJ1?(i. TX^S (S I 02) 1 

2 2$-7X^(ZffllNr. xe^+v-^i'^us I B 1 O 1 * 
CMPLtc*<> CMPlfe<*l|$IHM'ri>Ct(c,i:y . v 
X^B (S i 02) 1 22^. ^BS-r^Ct tT^^o 

[0 19 8] 03 9 A. 03 9 B |Z 3 (C. 

xe^+v-v;i/S i B 1 o 1 *cD'>>S:< h5>vx 
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■d-te) ^^7^<^\zmi^x. -wx.i*7KP>>r7i-> (B+) 
1 o 8 n mm&ommoymitm 

s i H 1 o 1 -^CD>^5». -M^li ^ Jl''Mmm^m±'t 

0**C, mm (N2) HHm^-eS^i-Sg^tDRT AjUiS^ 
SJS^*««3B1 1 2^Jf^;i£1-^c<!:7b<-e^^o ^bfc. 

HtD^I^SCIft-f :i->S/:±AL. ^^:^;U^$«ttM 1 1 5^ 

;±A■r'5»ci:-t?^^^/aL"ctftl^o s^iS^+L^Mos fe 

T7t)<N^-V^wHit?. -^-tnL^l^fSSE (V t h) 

(B+) *Pi$«lE2 0Ke V. 5 x l ol2 
cm-2fije-f :i->;iAL. P^(D5^-V^-;U^$iE!fel^ 1 1 
5^. T^^^;u<t?^ci:^^i^(::. S«6^(ci*i->i:/p 

■a-T) *aLr-<:i->;iASff3tc5o 5^-V'^-;u:i^tt«lJi 

<5ijx.ii7 5 o**c. 1 o8?^ea)f»jiaa-e^T<f oTt 

[0 1 9 9] M^i. 114 OA. 1114 O Bir^-^cfc^lC. 
TX^S (S i 02) 1 2 2. fc<*:U^J:5E^1bK (S^ 
■fr-T) S(8e*L. -tx^^H (s i n) 12 1*. 

-r^-<t(w^ y . xe^^v^;bs i s i o i (dtsph 
\$,(r)mm[z(DH. m=i'^w&mm (s i 02) 114$: 

[0 2 0 0] 1^4 1 A. 114 1 BCC^-r ci:5(C. 

xe^+^>-\'7us i ii)b^^>^^'g):7x>x 1 1 3<d±® 

i^StlsLfcs \<r>mM^. 0»J^(i7 o o'c^jgcD^ v:^ 
;uS^b}iSffit^T. *ti2. 5 nmgjgS1b-r^;ii:T?J^ 
j***i^o ^<Z)^v:^J^K^b5^^fflL^fc^- h*fe»Ki 
1 8cDff^fi£rM±. ttfr«ii®(D®:^ei-«c?^Lil<. s i 

MOS h^>v?X^$IIST*^^o ^ViDJimit 

^Ui'^ox*^ K^bK<7)'t7x—/\®rt*>cfci/^'v:^ra-e(D 



r:t^v:^>r h^>r kkj h^^^ig^^i^rtS: 

[0201] ^fz. 112 5*#^LT±aLfcJ;5lc. 
<f-h*fc$iKl 1 8lc(±. Ta205 (^>^;U:4-+1^--< 
K) A I 2O3K. L a203K. H f O2K. Z r 02 

[0202] ^42A. H 4 2 Bfc^-fcJ: 5 (c. 

fcK-::^h*SSs (KI15 O nmSJS) 04 

1 A. 114 1 B{Z7jk-rm^&±{zi&mmf&L. ^(r>±{zv 

■T) ^vx^(c^l^r, *-r. h^-w:^*6»K 

(S i N) 1 2 4*X'V^l/>:/L. ^Xl^X. h^A' 
(S i N) 1 2 4$TX<7|Cffll^T. K— 

hsffil 1 6*<ff^^*4x^o ^a><i:#. y-hm«i 1 
6i±..:7x>xi 1 3(7)iSM*ieic<fc5icijnx*^-g)o 
:ia>tzi^. hS«i 1 6a)X'y5^>>5rjSjei:y— h 

$g^Kl 1 S^^^^^^J^^m 1 4«t(7)X*:;5^>yii 
Jg<bc7)lt (a«it) *?fe»(ci:;tx^. 0Jj^(i4OO|ig 

— ->y-r^Ct*<mig-Cfe^o Z(DJ:53SX'v5^><f 
li^<**fflLN^c<v:-r?. tfh^KSIKs i B1 1 s^OJi^y^ 

[0 2 0 3] ^tz. hS«1 1 6(Dtttfi:*ffiT*1± 
[0204] tSh>iZ. >5r--hm«l1 1 6a)«^*T i N 

-hm«i ^ e(Di±mmWL(r>^itt:mmLxw\osrB 

[0 2 0 5] hSffil 1 Oa)S* (l^^5H>-S 

-SCDT?. N5^-^^-;U. PMOS F ET^tlCl^Cf'-lT^-yU 

[0 2 0 6] J^lTOXfili. t#^Jj(c^^L^cj:L>A<. ^1 
|lffiff^Sc7>ll9 A, 119 BUllSlC^Lfccfc^lC. V— X 
/ KU>r ±ffi|CCVD-S i 02KSlt 
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>Roittaic<ty: MosFET<Ds*«jg*<S7-r 

[0 2 0 7] ZCOc):^^efxe^^->v;US i ^ 1 0 1 

mi^x. yx,>:^^ i s^ff^/SL. :7x>x i i 3<Dm 

(1) 7?x>X1 1 3<DtS*«/^^— >1 2 3(DeT*;* 

[0208] (2) :7x>X 1 1 3(DT«U^iiltDll21 
[0209] (3):7x>X11 3^{zmf3iLtzy—X 

y\:[y^>m^t€}^mms \ m(r>T^mm{zmmLtz 

[0210] ( 4 ) ^ X >X 1 1 3 (DtS (W g ) li O . 
fcy— ha«1 1 eiCcfcoT. ^-V'^-^miSl 1 5*^ 

±ic^^^kt-'5)C<tA<r*^^o ^^A-^-^i/^Siilti 1 

Zi:*<T*^'&o ^Ofzisb^ ^-^^^;u^ii*i 1 sicfeit^ 

1 1 8a)RJ5/<^*y^rc^tLTt,. »tx1lt3g*l|3S-C# 
[0211] (5)37x>X11 3a)5^-\':r-;U^it 1 1 

5t'!7x;n 1 1 (tiL<l*s i Sffil 1 o) iicora 

1 2$|ftlt'g>C<tlCj:y. MOS F ETco/^">^x;^— 
^Rfiit■r-&::i:7!)<■e#i)o 

[0212] (6)37x>X11 3(D^|lJ®^C^5L^r. V 
— Xt KU-r VFalCDfilgt^, :7X>X1 1 3a)±fflJ«« 

^sga-r-scticcfcy. v-x/Ku-r>ra<7>/<>^x 

[0213] (7)^x>X113 (0TaJfii|ElC*5L> 

X. v-x/Ku-offlisi 1 7<D-m<. 

1 1 e^i) ^^E.m^mznmiztsi'ofz. ^^tmabx 

mtji-otzBrnzfimr^o zo^^u^—y-ms^ i e 

V-X/ Kl^-f >««1 1 7(D— ffli:7!l<Sl^lc:^-:7•b 
XI 1 3<7)Tfi»««lCfcMtS/<>^X;U— ^SftSMCllte 
[0214] (8):7x>X11 3£J#0 K^>i>X^ 



«ig(C^l>T. ¥—h^mm^ 1 8(CTa205ii^f<*:<7> 

h^>v;x^ffiig7b<£b^^r*. <ij®a)^ti(c^*- hm 
Si 1 6 7t)<fe^«3ta)yci^. iiua^Mic h^>vX^ 

[0 2 15] (mi immf^m) 04 3 A-a4 7 a. 

1114 3 B-114 7 Bfi. Z(7>^B^(;)lg1 7(D||»feff^^(r 
^l-SMOS F ET(DSig:^;i^^-rx|i©r3DllT?&'5o 

04 3 A-H4 7 AlC^f »T®l*ia2B|Z^-rW 
®|C*i^L. Ill4 3B-04 7BfC^-r»r®r±0 2C(C 

[02 1 6] S1 6|lli6H^®-r?l*. xe^^^^-v^us i 
® 1 o 1 ^ffil^r. Cit^ai^s i ® 1 1 s^mj&L. ^ 

±^^1b^-\'^>;U^S-^^3f;Uy— hSiCDMOS F ET 

[O 2 1 7] *»1 7|ISfiff^iST?l*. xe^^'iz-^'^US 
i M 1 O 1 ^ffll^T. :7x>X 1 1 3^ff^;ilc-r^*<. t 
(D37x>X1 1 3<D±®lc. ^CDfiiJSirS^fofcilJKD 

^—hm»m^ 1-8 b^.fl^j«-rs*;ifcoL>Ta^So - 

[0 2 18] 1114 3 A. 4 3 BlZyj^-t ^ 5 iZ ^ ^ 

S61^»S5 X 1 0l5cm-3gS<D®*eL (1 00) PM 
S i affil 1 0(D h^^vX^ • NM 

OS F ET^If^;?£-r'5>ii^i::l*Pl^'^x;n 1 1 (e— 

<?^m^mj^X. m^ltAx 1 0l7cm-3fijg) m 
7L\t7^U>^:t> (B+) ilDiimiE2 6 0 K e V. 
K-Xa2x 1 0l3cm-2|ijS-f ^i-vaA-r-S-^hlCj: 
Uffm-r-So "^^c. PMOS F ET^fl^i^g-r-Sii^iCli 

nOx;u (S^-fr-f) ^MfA-t^o :^Xiz^ s iS«i 1 
o±*(D±®fr. »(cm^5>fit«6^E^>Ef^s i 02IB 

114^. 0\?L\t^ o o nmmmm-t^o mz^ xe 

-S-^X^M (S i N) 1 2 1 0>J^li2 5 O nmSS 
X his (m^-t^-T) <bR 3 E;ii:$fflL^T. R^rMtT)/^^ 

— ^^ff^/a^-So *0ijT?(^. xe^^ix^;us iSAN^ 

<f-&:7x>Xi&J^fiE-r«)tc*^)(D3|/<^->1 2 3*<}^ja 
*tL^o C(7>^. ;:5^c7)X|§-e^7t?tl^S iCOxe^.^rV/ 
-v;u^Ji:*#S[L. «/^^->1 2 3;b>^S£liLfcS i 
Sffi1 OCDSffijb^b. R I E^(DX':/^>>f ■ -$fy— s> 

-\^>*««^l>^aH^^l^^^^x^i^^TJ^^-DrtaL^. 

(C. ,^/^^ — > 1 2 3;b^»^gtl3 LfcS i Sffi 1 1 OCnB. 

mt^^Bm&itmm^u^v.fz'^. s i^xe^^i>^ 
;ujas*i±. xt'^+i^-^'^us i s 1 0 1 sj^^-r^o 
'^(r>mw\t. >i 2 3(r)**^±ir^tf>aX^-5 

0 0 nm3BST?fcSo xe^^v-^^US i H 1 O 

icDSa^CMPL. ,^/)^^(i^t±iLfrxe^^v'-v;u 

s i s*K*-r^o ctiiccfcy . xe^^v-v;us i m 

1 0 1 CDS®coiHldi^f»*-r'&o ctT^cfc^i::^*-^^:. « 

>1 2 3+lcJ^ja*+tf=xtfa»^V'V;us i Hi 
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o^o)z>7■b•y i-^€:KE*-e#. 3|/-?^->i 2 sic. 
jOf^^-y^'Ji'S i HI O 1 i:mmA<Bf$.X'^^. X 

f •^>-t*^SS■Cfe*•• 
(TOPSfe^fS) 1 1 8 <Wxli2 0 nmSe 

^j[.S i g 1 0 1 (Daffil::<n^^ aiRWI-^*- hSfe^K 

(TOP*e^K) 1 1 8 b^J^fiRT?**. 

[0220] I345A. 114 5 BI-5^-f cfc5l=. 

Xtf^^v-V^US i B 1 O 1 *<0'><f < tt. K^>v^ 

^•<:it->aAL. e-'^iglgtB X 1 0l7cm-3SSro 

<DS»lS^f««5B 1 1 2f*. /N-vg^xvu- • 7. K 

it\Z\i. C4^I*9 0 0°C. (N2) #Hm*-T?5» 

isiz, uvxKR (ia*-t*-r) s^x^Ji-fflL^-c. mm 

osFET*<N^^t^^us-e, ^-rou^LAfiimtt (Vt 
h) <jiix.iio. 4vss(-is^L,fcL>Ji^i=i±, cy 

jllS;Ha>-f;j-> (6+) ttiiSSE 2 0 K e v . 3 

X 1 0l2om-2SgE^:l->5iAL- PSOJ^A-^WU^a 

Zfoyr^ jvtta^^ol-f&f&t^o f^A'*^l'T««!iB 

I 1 5(0Stt<bl*, ::cD^. w^liRT AjfflS^ffli-^ 

«^ii7 5 o'c, 1 oU'SitaJiftaia-c^TtcoTt 

[022 11 PS<7)^^C^'-'l'^*««5B 

I I 5^^#^fc*)ro'f1->aA*, y-i-$6iiis (to 

Plffi^K) 1 1 8 b£jlU-Cff<f504*'J^L.t=<- LA^ 
8nmSS<DK»a)«ttK1blS4xt"^^v 

y;us i b 1 0 1 ommzjimL, ctD^ittSitissii 

LT. Sifcl-xt'^^v-v^l'S iBi 0 1<0«®l=. 

— j-*6^K (TOPife^K) 1 1 8 b$fl5j«L-r=fea^ 

#<DUvXHBI*^P.©Xtr^i4r->^^US iBi Ol^ffl 



[O222I @46A. 04 6 Bl=^-f 

■77.^B (S i N) 12 1*, m^\f^^-J l-'J>^it;-S 

xf^«**>-v;i'S i B 1 O 1 roT»««<0®2ll=«>*' 
|g^»»!t6^IS (S i 02) 11 4$15-^flgll-C't?x 

;i.S i SA^t.tt-&7x>7.1 1 3a)±Ht. j3J:0:^(D 

ffli®i=aaiufcs iB<DiEiBi-- f-\'t&mm^ ^ 8* 

©gffiS, <5i)xlf7 0 0'CSSro^v*J^^^t;**fflL^ 
-C, «2. 5nmSSIHb-r«)-t-t?«^fit**l.S. C(D 

'>^i:^,^K^bK*l?St?#*®■^^ gF-vr^;Hf®ik{LlCj: 

>y_h$fe^iii 1 sicit, mmt^imi^x, 

!»K<blS*JKl«L, ^-CDSB*, gm*#t*'Xf^1b 

[02231 02 5*#^UX±aLfci:5l=, 

1 8(-i±, Ta205 (^ >^ 
K) ^■V'H f 02ii. z r O2K^<0. t^^:>^^)«>S^S^* 

*fe^fl$fflt^r4<&t^L. (511*1*1 nmSS©S i ffilb 

[02241 *l=. 047A, 04 7 B(C:;j^-r cfc^l-. 
y-Km«1 1 6i:<fi.. (SiJ^lf NSJ^i^l^S H-:^L 
^. j:_:^l.^gas iR (Sgll8 0nmeit) 04 

1 A. 04 1 Bi=5i-r«iiS-ti=«SH^fiKi-^ ^<D±i-y 

-^.ir^•yZfm^ 2 4i:>S-5, <5l)x.(iS i Nil* 5 O n 

(S i N) 1 24*X-V^>^^L, ^Rf^-e. -tr*— h*^? 
•y-:ft&m^ (S i N) 1 2 4$7X^I=ffll.^-C. H-:^ 

Km«i 1 et<mi3L^*^^^ zot^, ^-hmm^ i 

ccDfctf), y— hm«i 1 erox-v^v^iSffity— K 
$&t»Blli 1 8-^fg^^*Sti»»Ki 1 4trox.v'?>-:^« 

gtrotk (Sffiit) $?E5J-l-ro*i-5), <fi]*lf4 0 0^S 
SkfrSfflL^S-.fc'C-, :'x>;».i 1 S'stDx-vg'^^- 
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[0 2 2 5] ^tz. y-hmm 6(0Sta*«T*1±^ 

li^ieas i mtwm. t i n^. a i cum^j:^ 

[0226] ^'-hmill 6(D*t*4*T i 

KSJffil 6<Dtt^Biaa)^<b**lifflLTMOSFETa> 

[0 2 2 7] 6<D:i:^ (l^*:>f^) ^ >tr 

— hft) li. e»Jx.l*5 0-7 O nmg]g<[:-^^o -^D* 
^TMi. »L<l*»i*^-5*<PMOS FETOi/a— h 

^-v:r-;u$ii^Sfm*I-t:*'&cDT. n^-v^T^u. pmos 

F E T ^t(C |5| L: 5^ ^ ^rwUS* ffl t^^ J: 5 l::i$tt L r a 
[0 2 2 8] CCD«J;3 3^cf«5t^ffit^'2);ii:t:. :7x>x 

1 1 3<7>3® i±m. mmm) co^^A'^^yuMisi i 5ic 
H) 1 i "8ba)Kii*<. ^mmi:^mf&t^iitzV— \-mm 

fz. iP*>Sffi/<-rTX^Hl^raLtc<!: 

[0 2 2 9] SHJfeJ^fS) 04 8 AfiCCDSgB^O) 

m 1 8||J6ff^^lZ«^tlMSJMOS F ET^-^-r^® 
El. 1114 8 Blilll4 8 A*(X)4 8 B-4 8 Bt|(r»^ffif 
1^4 8 Cli|ll4 8 A*a)4 8 C — 4 8C^|C>i^5 
@4 8 Dlill4 8 A43(7>4 8 D-4 8 D^IC)^ 

[0 2 3 0] iiiT. m^ ammmm^:. ■^■cDSig:^?*^: 

[0 23 1 ] H 4 9 ~I1 5 4 (i-^tl^:K. IB 1 8 HSfeJf^ 

xSir®0'efc^o fefc. 04 9^-0 5 4rc^^®r® 
li. 04 8 Blc^■rK®^::*H£Uru^^o 
[0 2 3 2] ^-r: 04 9lC73tT<i:^l::. ^f^^MStS 
X 1 0l5cm-3gJt(D®:^{^t (100) PMS i S«3 
1 0(D. NMOS F ETJI^fiE^lS (NMOSFET« 

^(f7Ha>-r:r> .(B+) toiSmiE2 0 0Ke V. 
K-Xa2 X 1 0l3cm-2Sg>r:r>aAL. PS!'!?! 
;U3 1 1 p ie—<?^m^MS.V. 0IJ^I*4X 1 o17c 

[0 2 3 3] ^X\Z^ P^0x;U3 1 1 p43(0. ii^^?fe< <!: 

;^(S/i-:p>-<:^-> (B+) ^-r7|->;iAL. }c:—<?&m 
VBx ^ 0l7cm-3sScD:^iW«3SS*l#-^PSiB;Bffi 



:^$i6«3H3 1 Zpi:^m-t^o PUSSS^$$4*lS3 1 

2 p(±. - X K t Ur«SB^-&o 

[O 2 3 4] ^jJlJlC. P^SiSffi310O. PMOSF 
ETff^/a$ii|£ (PMOS F ET^lgt) (C. Uv^X 

(0^1±te) ^V7.^(CffllNT. -|5>Jx.l*U>-f:^-> (P 
+) *niSaE6 00KeV. K— Xfi2. 5x10 
13cm-2fi)t>f;i->;iAt. N^^x;i.3 1 1 n ( 
^^$6143fiJS-e. -B^J^ISSX 1 0l7cm-3gjg) ^ff^iiK 

[0 2 3 5] N^^x;U3 1 1 n*(D. 'pfS- < <?: 

^i«ic. (0^-t±te) ^-^x^izfflixr, 

(P+) APiSafiEl 3 0KeV. K 
-XM2 X 1 o13cm-2fgjg-C:-r:4->JiAL. e-^fi 
S-r:9 X 1 Ol^cm-SgjttD^^^Sieifeiigjg^j^oNS^aS 

fsp^m^m^ 1 2 n i:mm-r^o Nmu-Si&^m^ms 

So 

[0 2 3 6] C*Le>(D-f:i->5tAXS^. PSS i S« 

3 1 0(Dfi®(r. 8 n mmi^Om^Omtm (0^i± 

r) ^ff^jaLrfc<o c(Dcfc^icLr. uv^xhn (0 

^1±-r) 3!)^t)(DP^S i ^fi3 1 0^<Dv^§k. mz.{ijf^ 

lat. -(5IJ^I^9 O O^C. (N2) l?S^*T*5^^ 

S(7>RT Affli31^^U>-5>p c4x(Ccfcy. ,%a®<>:3^P37r 
-r;i^*i#-:>?a;»S:i^Jtt«gB3 1 2 p. 3 12 n * fi^jar 

[0 2 3 7] *^|C. ±miZPmX*. 10l5cm-3|iS 

<D:i^aiftaa*i#oxe^^i^'V^us • m3 o i n 

[0 2 3 8] ^ bic. h^>v^:x.^ - P^^^^- 

[z. uvx hE (0^-i±*r) £Tx^fcffli>r. wsa> 

WmSI(7)^$it1^-<:t->^aAL> N^^^Y^'-^U^**^)! 
3 15n. P^5^-V^WU^*iE«3ii3 1 5 p^ff^m-rSo 

ccDih*. ^*l^5^-v:^;^^«!|&H3 1 5 n. pS^^-v 
^-J\^^^mm3 1 5 p(i^tt^;h.. h5 

mm, (pmm) 3 i 5 p. iSctt/Loc a l^-v^-;u® 

« (NSH) 3 1 5 n)!)<^**xrL^So 

[0 2 3 9] ff^/S^;|xSMOS F ETA<N5"A-^-;H! 
T*. -^(DL^L^MSIE (V t h) ^]X.I*0. 4VS 

(BF2+) 15KeV. 3 x 1 0 12 c m~2sa>r :r 
>?±AL. P$!LOC A L5^-^^v;U^igE3 1 5 p ^ 
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[0240] Infill::. J^J?lt*ti^MOS F ET/)<P^-\' 

^jumx*. ^(DL#l^^fias (vt h) mTiit- 

( P+) *Dj$S1£ 1 0 O K e V . K— XS 2x10 
13cm-2gjS-f :i->;:tAL. NS L O C A L^V^;bfi 

it3 1 5n^, ^^'^^^ji^ttji^mmz. mn^izf^-tj: 

^-^'^t-^ufiaa 1 5 p. 3 15 nostt^bi*. coa. 

0>J^Ji, RT AiaS^^lNT. «1]^I*7 5 0**C. 1 0|3> 
[024 1] ±fB»1bK (S^-e-T) *»*L. 

Sft. ±®|Z5 nm^Jg[0|^Ii:cOS i 02J13 2 0, 2 
O nmSJg(Z)Kll(7)^X^S (S i N) [g3 2 1 . 2 O 
nm|iJg(DEIl<DVX^H (S i 02H) 3 2 2*ff$J5£ 

m?L\tNKnOS F ET ^ fc<fcr/PMO S F E T-?-tt-?+t 

^(DXliT? X 5^ > * *t L T -6 o 
[0 2 4 2] D5 Olrjj^-Tcfc^C:. !il4 9fc^-r 
T:^>>Ji3 2 2^x*v5^>>/vx^rcffli%rx 

X3i3p. 3 ^ 3 n^^ti^timm-r^o c:;Kb:7x 

>X3 1 3 p. 3 13 nOKSli-^-tt^+L. -gH^I^ 2 5 

0 nmgffi-CfcSo C<Dci:5ir> 0 4 9 IC:^^tSig^ > 
S i ££3 1 0*(DPl!0x;U3 1 1 p<7)— fccfcl/ 
Ng^'!7x;U3 1 1 nCD-S^lC^-r-S^-C^ -|5J)x.lfR I E 
}^^mi^XJiV^></r^Z.tV. ;U?^ 2 5 O nmfiJg 
CD3t*<J^^**t'5>o CtLfCcfcy. :7x>X3 13p. 3 

1 3 nt<^il'ei^Bfi^tStl^o 'jJtlC. 7?x>X3 1 3 
p. 3 ^ 3 nOmm-^MCOJB'^. Tyi^Xft^Ji^yh 

:7x>x3 1 3 p. 3 13 no^mi^-^moymiz^ 

v<D'>?SL>S i S®^SdJ*-B-^o ^XiZ^ yiL>X3 1 
3 p. 3 13 n(D«IJ®-^3t<DlSlC. »®t$1±*a<f ^ 

ge^-e. ^<bp (s^-y-r^) ^j^mr^o zcomtmo 
mmzit. iss («ii^i^7 0 o^cigs) x&^m:(r>mitm 

mi^^aytm^Li^o ccDcfc 3 {z^i>ttjimt}^^mi^ 

r. :7x>X3 1 3 p. 3 13 n(Dffll®-^3|C0/S(C, 7 

[0 2 4 3] ^xiz. mtd,Mitm^irLx. 3f^. 
m^^m (ST I) sj^fiE-r-5o cttici*. ±®ic5o 

O nm^gCDT EOS-S i 02^3 2 3 5. ^HiSg 6 

5 o"csga)cvD;^^fflivrJtffiJ^n£Lfr^. gijxii 

7 0 0"CSffi(D^v;b;U»^bSffla-e. TEOS-Si 

02B3 2 3S. cvDMitmo'fi^i^yr^'t^. c 



0)^. CMP;^^^L^r. T EOS-S i 02J13 2 3 

^pjUb-r-So C(Di:$^. S i NK3 2 1 (Oa® 
TEOS-S I 02S3 2 3$Si^)i^t;o ^tKCct 
3t(i. TEOS-S i 02Ji323(Zc*;y¥±B(CJli^) 

[0 2 4 4] ^{Z^ ms 1 (C^-TctaiC. T EOS-S 
i 02^3 2 3^. m^itR I E}3fe^ffilNTX*v5^/<*V 
^■r€)Ci:(rcfcy. iS(7>/SSP(c. i^iJ^li 1 O 0 nm^S 

[0245] :X\Z^ ms ZlZT^-r^OlZ^ VX^S (S 
i N) 3 2 1 <?llx.li7N*V h»fK**fflt^r. ^x-y 

ht^^^^o 5^t^-c. .^cD<|iJ®(cff^;t^tLrLN>&S^bii 
(H^-a-T) *5c*:r/S iO2S3 2 0^. 3?*>M^(DS 
;'i^$-fflt^TilJg| L. 3?x>X3 1 3 p. 3 13 n(7)± 

f-}-^mm3 1 soji^f^xit. ^\zmm(r>m:^mzm 

»Lfi<. S i a®cDdb[Hl;&<'>fcfL^K1bK*ll?S-C^^ 
a)^£T(7){i>;^#:lNMOS h^>v^X^ ^||]^tr^^o * 

^c. ^z>:hji^mitit. skitm<r>mmt)<k^'^&x\t-^ 
(DmmLt^mfS.x^tj:i\(ox. mtmo^ JL—j\mp^i^ 

<*: t/^ V Zff&xa>Mitm(Omf^^<=p ^y^^ii^tj: < t? * 
^*>^^. y-hffi^K3 1 8 

iz\t. ^^^b;i*ffll^r. il^l^^^bK^ff^^L. -f-CT) 
S®*. S**$tr*'x-c?S1b-r-5c^(cJ:y s i ON 

[0246] tsh>\z^ mzsiZT^-t^oiz^ ^—hmm 

m^ 8(i, S i 02^(C|S^-r\ Ta205 

^■9--f K) ^-^^ Hf02^. Zr02^^(n. l^t>^^ 

'Simmwm^^m (h i gh-KS) ^ffiL^T^;al^o * 

fz. Ta205K*ffllNfcia^. S i S^®i:(7>#®*affi 
m^»h>'rtzi5b{z^ m^\t^ nmllJg^S i^^biSi^CD 
i »^5lcJ^J|£LT*^^. ■tcDJil::T a205ii$fl^ 

[0 2 4 7] 0 5 3lC^"rj:'5lC. hSffi3 

1 etu^. m?L\iNm^m^fi^\^-zf^titz\:-zf^ 

^Se^S (^Il5 0nm^Jg) !a5 2|C:^-r« 

5i±(rJft^f^^L. -^-t^^ilO^f- h^-V*y7f$fe^^3 2 
4<»:7^<»:'&. m^itS i Nii* 1 0 0 nmgS. JftfgJ^Jig 
■rSo 55^U^-r?. UvXKK (S^-a-^) *TX^(C^l\ 
h^^»V^$£^g (S i N) 3 2 4^X 

*y5^>^L. :^^l^-r?. (s i n) 

3 2 4$•7X^^Cffll^r. K— h ^SSs I K$/<^ 
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3 1 6(7)X^vT>^jSS<t<7'- h*6^^3 1 8(?)X'v^ 

^>^S^f^t^$fflt>^C<t-t?. :7x>;^3 1 3 p. 3 13 

fc> y-ha«3 1 6a)»ttSi£T*1*-5tc4r>fC. K— 
::^h^ig^s i KcDftt^yic. pt^;uK (t i nK. w 

t\Nm. T i nK. a C uH^tifCDpt ^;UK'\?>T 

^mi^^:it^uimv&^o ^bic. h^«3 1 6 

-CMOS F ETCZ)L^L^fitaa*iiS-r-6Ci:tpIfigr 
[0 24 81 *P>(C*:CllOJ:5lCCMOS«ita)*S^. 

NT-^':^;K=liN+l^^$SSs i S^— hmiS. P5^-v 
L T ffl -5) C <t piefe-C fc ^ o 

[0 2 4 9] h««3 1 6(Dfi* (U^t>^^>^ 

h:^) li. i5^j^(^7 O nmliJg<!:-r'5o CCD^BJT* 
(i. PMOS F ET<r>V3— h^A'^-;U$jb^*W*«|t?# 

-scD-e. N^A'^^yu, PMos FET*icpi:5^v^-;u 

:g * ffl l^ J: 3 icISIt-r -5 C <t t ^ Hl-e fe o 
[o 2 5 0] 1215 4lz^t*cfc5l=:. Uv;^ 

(ia^i±-r) . y-h+^'y:f*ft^E3 2 4. 

P^V— X/ KL^^>^it3 1 7 p. ^^cfcl/NSIV— X 

^•-hs«3 1 6<offlijfi^f>. «aj=i-:f-<z)a»« 

i2 ;uK<fc;i-\^«SO R T o a* Sffi L^ T^lb L . ^ (f 

[0 25 1 ] V— X/KU-f >lia3 1 7 p. 3 

1 7 na>a?* (X i ) Mfflll*. tfbsRS i h5>vX^(7> 

U>r>««3 1 7 p. 3 17 n <7)^j$1^(D;t14ibS?*^ 

[0 2 5 2] *e>JrM±. ca>fc«^)ic. *-r. N-gjffi» 

M 3 1 7 n a i: . p-^ftltfe® 3 1 7 p a <t ^ . h 

ii«i3 1 6^-7^<?mi^xmmLtz'^. mmm (s i o 
2m^s i Nffi) ±®(ccvD5i-eitS'r-5)o * 

/c. N-SlffiSfcB3 1 7 n a ^mm^ ^mCD-Ct 

^mt. 'jv-r:^^ (p+) (D^x^. immm 

IE4 0Ke V. K— XM4X 1 O 13 c m-2|i^i?fe^ ^ 
ffl;IR>r:i-> (As) lfS-<:^->aALrtia 



t^o CO)^. ±S$R I EL, hS«3 1 6/^^- 

>tDfi!JS. fcc*:i;:7x>X3 1 3 p. 3 13 n<Om& 
ic. fliJS$fe^^3 2 5^}f^;S^^o ^CD^. <5iJ^I^{tt^ 

(As+) i}Diima20Ke V. K— XM5 

X 1 0l5cm-2|iJt^:^>liAL. NS2V-X/KU>r 
(N+Mffi»JS) 317nb*J^«L, *^(C:7 
^y^bSRN (BF2"^) '<:t>^;iAL. PSlV-X/K 

u-<>M« (p+msks) 3 1 7 n b^j^ja-r^o C 

H2 9 DCr^Lf=cfc5tC. Ut>fi>-5>f- h • 
X >:7 X ^ > i> a Vffiag S j# o V -X/ K u>r 3 

1 7 p. 3 17 n^^ax^^if^m-r^o ti*>5^i>>y 

7U ■ V— Xx^KU>r>8liSi:r*cttpjH6t?fc'g)o 
[0253] N^V— X/' KU>r >|iigl3 1 7.n(Dai* 
(Wn) . *$cfct/P^V— X/ KU>r >^li^3 1 7 p(D 

i^* (wp) it. mf&6^ts:^:t>}^xmmm'^(Dm&^tji 

^^tS (Wn) =0. 1 5 MmSiS(=?S:^^3ir. * 
fc. PSa)fS^ag* (Wp) : 0. 2 0/imfiSlC7^t^ 
^^{z^.H >f - (ftliSSff <»: . K— X . . 

S) *5i:t/f^6*I7:f;Stt1blS^<*^$i|?aJLrl|2^^'So 

[0254] ^f-. V— X/ K U-r 3 1 7 n . 3 

1 7 p(7>J±}Stfi:$<gT*1*-Sfe5^S*<fe^lia-(Cl±. 
(i<5 O/i Q cmSJ6cfcyffi< Lfc*i^(Cli. v-x/ 

KU-<>^it3 1 7 n. 3 17 pOmmz. T i S i 2 
•\l>CoSl2x PtSi. Pd2Si. IrSi3, Rh 

s i«a)vg-9--f KH o^i*r) ^mmLxi^Ai^o 

*#|CPl^V— X/ FU-f >Mia3 1 7 plCfclATIi. P 
d2S i ti<myJ}X&^o 

[0 2 5 5] :$imxit. yji>X3 1 3 pCOmmONM 
V— X/ KU>r>fiigt3 1 7 nCDTSB. ^5J:t/3?x>X 
3 1 3 n(7)fll®(7>PS^V— X/ KU-r>«M3 1 7 p CD 

^i^atm^-r^z^tiztj:^, c*tfiv--x/ 

FU-<>^l|t3 1 7 n. 3 1 7 p$. SS*^ ^ (7>>r ^i" > 
;±A;i<tf^*£tfc(cj;yff^faL"CL>^*^bT?fe^o CCD:^ 

>;±AS (/O^xyu— • X S3 1 2) tiCcfe 

y , v-x/ K u-r 3 i 7 n . 3 1 7 p (dt»« 

lS(cfclt^/^>^x;U~;b<|»jhr*#-5«5itfeori> 
[0 2 5 6] * b(C*:^jT*li. :7x>X3 1 3 n. 3 1 

3 p^ti'e^y^commt^. mmmmmQ 2 5{z^^xmt> 

HXl'^^OX. V— X/ >fiia3 1 7 n, 317 
P^f^f&-t^fzi^(r>^^:y)iA?^. 37x>X3 13n. 
3 1 3 p^*l^*l<0±m^(r>^^>}i,Xt<M'^ ^ttj: 

y. mm-^a>^m^(o-(^>^x{m±x^^mmttj: 

[0 2 5 7] 114 8 A-114 8 DlC^f cfc^fr. 

CVD;^^^t^T. El 5 4 (C^ L/cffiig±(::. S i 02 
«9^l*5 00nmSffl«aL. Hraffi«K3 2 6* 
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1 7 n. 3 17 pa)-<:4->;iA®(7),^t41b*mter^To 
Xt&l\ Ctti^V— X/ KU-O^aa 1 7 n. 3 1 
7 p<D^^ (Wn. Wp) ^UmLtzl^mt. T?>v:7 

r>rcDjSS*®;g^b-r^. fe-Si^li^tJ^I^ 8 5 o^cfiiS 

l^o *t,lC(±CtLb*«tfflLTV-X/KL^-r>^«3 

1 7 n. 3 17 pC7)-f :t>;iA^C7);!&tHb^^T?:for^ 
ai>o CO)^. CMP;i^^l^T. SftlJ^^I^S 2 6^ 
¥^1bL. lg^S®*¥fi^b-r^o ^\Z. U^^XhK 

(^^1±-r) <tR I E;5fe^^L^T. =3>^^ KtI^— yU3 

2 7$fi^^L. -^CDzi^^^ h/fx— ;U3 2 7(CW 
^X7^» |3Hf>A I T i N (^^b^^ 

=I>^^ h::^^':^ 3 2 Bimm.'t^o ^»E)(CA IK 
^J13 2 9 ^ffm-r-So ^ iilC±®(C/<»>v/K— va > 

K (El7F-i±r) Sita-r-sc^tr*. :L(J>%^(D%^ an 

[O 2 5 8] COcfcaCl. Ca)*B^li, ftS^MOS F 

ETfC^^^r^^o CMOS^>/<— -$1 

[0 2 5 9] **fC@4 8 8 DlC^f cfc5 

IC. 2|zgn6^I3ttiSft®SfiNMOS F ET<t PMOS F E 
TT:|^i:T?fe^c7>(C. N$!V— X/ KU-f >fiiS3 1 7 
n(D^* (Wn) P^V— X/ KU-r>«a3 1 7 

p(7)53?* (Wp) A<M^i:^o ctili. ¥®W3:flSt+®a 
*<l^i:T?t. N^A'^wKD. P^-\'^-;^^D5^-^r:^;H^SA< 
S*i:^Mos F ET*||as•e#rL^sc^:S^Lrl^ 

^ o 

[O 2 6 0] ^^t*CMOSlslSS^ISft-r^iia-(C. NM 
OS F ETlCit^T PMOS F E T O^Se^^flSstSS 

sl5l^2^&(cKttLrl^fco a^o^euT^-f tjEfto 

[0 26 1] L*^L. C(D*B^(C«-5:7x>X*l#'^C 
MOS^S^ff. Wn irWpO^^^LNT^'-V^-^K^^- 
ISi^^C^t A<t?#'&<DT?. NMOS F BTow-mm^t 

1 8||jfeff^sa):^^<f*$ST?&§o 

[0 2 6 2] :$:B1 8||j»ff^Slzfel>Tt. 

(1) :7x>X313p. 313 nO^tS (W g ) i5»J 
^itO. 2 OiUm<fcyft<ri»Ci:lCcfcy. C*Lb:7x 
>X3 13p. 3 1 3 n(7)i^fi!l®ICff^;SLf->y— 

3 16ICj:or. PIJLOCA L5^-^7^-;Ufi«3 1 5 
p. fccfctfN^LOCA L^-\':rwU^ia3 1 5 n^lC. 



15 p. 3 ^ 5 n^^±{Z'S^^itV^^ZtV. 

5^^?^>yu«a3 1 5 p. 3 15 na>:^m^&&i^^^ 

tt. ¥®g^(D^-v^^;KDii#(clt-<T^,Sjg1b-r^ 
;!)<-e^^o ^(Dfzisb. cti^>5^-v^-;ufiiil3 1 5 p. 3 
1 5 n(cfc{t'&+A''jra)^e'j-T<a)iST£}qi*JT*t 

/r. ^*~h$6jt^3 1 8<DRB/<^*>^lcStLrt,. 5* 

[0263] (2) 37x>X313p, 313n<DT-\' 
^WUMilta 1 5 p. 3 1 5 n <t ^x;U3 1 1 p. 3 11 

n (tL<iis iS«3io) tom\z. 'B.Mm^m^ 

m (^<>^x;b— - X H) 3 1 2^iSlt^z<i: 

(CcfcU. MOS FET(D/^>5^X;U— Steih-r-SCitA^ 

[0264] (3) 37x>X313p. 313n(DTffl 
«iS(C*Jl\r. V— X/KU>r>^a3 1 7 p. 3 17 
nO-giA^ <f-hmii3 1 6 J:Ut,^B^^6*](zniiJ 

^'^tJ:^—^mm3^et. V— x/Ku-r>««3 1 

7 p. 3 17 nCD—^ttmi^iZzi-y'^^y h- "T :^ 3? -fe 
hSIat^lStt'&CiilCcfcoT. :7x>X3 13p. 3 
1 3 nC7)Tffl««rcfcN+^/<>^x;u-^a^M(c|»jL 

[0 2 6 5] (4) :7x>X3 13p. 3 13nC0V — 
X/ KU-<>$ii#l3 1 7 p. 3 1 7 nlczi^^^:? h^ff^ 

m-r^m^iz^ ottssKs i js 3 i 3 p . 3 1 3 n (o± 
\-^m!&x^^. ^fif^fbv— X/ Ku-r >MiS3 1 7 

p. 3 1 7 n i:?S:ort^^-7x>X3 1 3 p. 313n 
it. ^^*(7)f^i:^*— h:g^j#OMOS FETOV— XX 

[0266] (5):7x>X313p. 3 1 3 n ^ 1#0 
h-^>vX^«it(::^L^r. V— X/KU-r>mi|E3 1 
7 p . 3 1 7 n • V— X/ K U>r 

A>yt?3^f<. L^:b^^^LDD&*I^^^;1gV— X/ FU>r 
>®«3 1 7 p b. 3 1 7 n b<t. i£iSiSV-X/ KU 
>r>««3 17pa, 3 1 7 n a t*l#-D«ig(CLrt 
fil>o CCDcfcarc-r^ct V— X/ KU^>Mi|E3 1 7 
P. 3 1 7 njS«(Dai?^SW-C?#. MOSFET(De 

[0267] (6) 37x>X3 1 3 pjCfl^iSStifcNM 
OS FET<t. dbttSS^S i J13 1 3 n\zmfS,tS^tzP 
MO S F E T i: ^fflL^r CMOS IhIK^ ff^/S-T -Sii^. 
PSV-X/ KU-r >fi«3 1 7 pOS* (Wp) t. 
N^'V— X/ KU-r >^i|K3 1 7 n(7)^^ (Wn) 

MOS FETi: NMOS F E T i: (7)2p®M^|gft^;i(7) 
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[O 2 6 8] PS?V— X/KU<>««3 

17p(Dag* (Wp) NS!V— X/ KU-<>«ia3 
1 7 n(7>aS^ (Wn) cfc U < f CttlCj^lJ. 
®M^>:|5H-+;il*SUMc|^i:T*feoT4i. PMOSFE 

<-ct^o ^ttiCcfcy. cMos[His&^iSttLyc<t^. 

[0269] (7) ^'x^XSISp. 3^3n\zmf& 
SttfcMOS F ET^ffll^T. P V-X/ K U-f 
as 1 7 pCDa5**Sl^(C^^^. ^fc. NS!V— 7./ 
KU-f >$i«3 1 7 n(DaS**SUMC^^^o ^*LlCcfc 

MOS FET*S|3ia-e^^o C(0<fc5(::-^i>ci:lCc*: 
isIS&^KstLfci:#i::MOS FET(D®a$ie/h-e 

[0 2 7 01 (mi9||jSfeff^S) 05 5 AI±Ca)*B^(D 
- QHJteff^SlCll-S^iMMMOS FETSn^-rsF® • 

0, 05 5 B(±05 5 AtfOJS 5 B-5 5 B<SfC}lJ3W 
05 5 CIi05 5 Ait'(Z>5 5C-5 5C«i(C;05 
^@0'T:fe^o 

[O 27 1 ] »1 SUSSfl^ffi-eii. NMOSFETCDN 
g^V— X/ KU-r >^i|K3 1 7 nO^^Wn PMO 
S F ETOP^V— X/ KU-r >$|lt3 1 7 pOaSSFW 

[0 2 7 21 *mi SUlfeff^Sli. ^ggfO^NMOS FE 
T^tl^*t(7)N^V— X/ KU-<>M«3 1 7 n-K 3 
1 7 n-2. -"S 1 7 n-n(7);^*Wn K Wn 2. -W 
n n «»<7)PMOS F E T ■^*L-F*l<7> PSi V— X/ 
KU>r >IS1^3 1 7 p-K 3 1 7 p-2. -"S 1 7 p-n 
COaS^Wp 1 . Wp 2. •••Wp n <i:$SL^(CM<f i^-yr-g) 

[027 31 05 5 A'-SS 5 CTMi. ^tl^H20(7> 

[0 2 7 41 :Z(0^5{zmWL(DN^^'^^Jl. P^-V^^U 

$1#ONMOSFET. PMOS F ETSKtl-'r^SS 

S/)<ii*D-r^o -r^f*:)*). 1gSft05^-\':^;UfiS37x>X 
3 1 3 n. -^^=1*3 1 3 pCDSLVmm-t^COtK *S 1 

[0 2 7 51 {m2 0mmmB) 05 6(i> CCD^B^O 
DRAM;>«^y-b;lx$^-r©r®0T*fe'5). tUt^. 05 6 



[0 2 7 61 *m2 0||Jfeff^®li. ff!J^limillffiffm 
-ClftB^LfcMOS FET*. DR AM^ ^y-b^UCD. h 

>x:77 h5:>•vX^(::ffit^fr0tJT*fc^o 

[0 2 7 71 05 6(r^-rc):5(C. hU>^a)±®ffiiJ® 

^^(:I^^s^*3|^Tl^So tt^a^^p^iiMosFETCDtgit 

Vy^>tU^). ¥®SMOS F ET(7>V— X/ KU>r > 

[O 2 7 81 *B2 0ll*Sff^S<X)«t5(C. *^B^(C-^^ 
MOS F ET^ffiL>^i:. fiiJS=3>^^ h*^t>(DS£»Ji 
;b<MOS F ETtOV— X/ K U *#X.T 
V-X/KU>r><7)^*3!)<ai<<foTt.. ^0i^S*db 

^ a - h ^ -V ^ P^l T? ^ i: o T l^ 

*#fc^~(7>y-hS«i*7Ky s i jsrccfcyj^jiEL. m 

-coy- Ka4ii:Jli©'7— KISf±^iJ(7>mna)^*- 
CO<fc5lC-r-5Ci:-C% :7x>XSfflt^fcMOS F ET 

[027 91 2 1 mmmm) 0571*. :zay%^(h 

DRAMpt^y-tr;u^^-r®ra0t?fc'5)a 05 7 

^^T*H*^Xfc^«l*. 1 h(7>DRAM-?«^y 

[o 2 8 01 *m2 1 nffiff^Sfi. m7L\tm^m:W^m 

■CKB^LtcMOS F ET^. D R AM>^y-l27KD. X 

>x:7t h^:^vx^lcfflt^/ceIJ•c&^o 

[028 11 05 7ic^-rcfc^i3. ^iweii. \iv h*a 

hi:S«a«3>^^ h*<7Ky S i SffllNXy 

gft-trfc-So =a*a)^®UMOS FETC7>«3t-eii. fiS^ 

ci:A<Blt-efeoyrp *lli56Cy(OdbttS i«ilMOSF 
ET^ffll^'g><t. h;b<¥®a5(7)a^3^cf b-fW®ai 

-So Ta 205K-^BSTK. S T OE^C t*(7)B 

Sm<**fe^^$ffit^/cX^ ':;<7^-V'/<^^^(Dii^. MO 

s FET1&}^^^Ltc^lc^A'/<i>^ff^/s^^T?^^5 7b<. ^ 

(DB#(7>SSxM (7 5 oSfiS<7)$sa^bT^— ;u^f<f) 

-CMOS F ETCDV— X/ K L/'<>ffi«aS*)!i<#OJT L 
[0 2 8 21 *m2 1||«6l^fS(DMOS FET«5iT*li 
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-o^— hmmtm^r?— \:m\tm<Dm^o^— has 
[0 2 8 3] (m2 2iiffij^^) :$:m2zmmmmit. 

[0 2 8 4] 115 8fiZ(7>^e«(;>m2 2||J£J^!g|r-ei^ 
MOS F E T^-^-r^tm. US 9 A(i-^(7)¥®I11. HI 
5 9Bfi|l5 9A*5 9B-5 9Ba(C;'s^5l&r®ll. @ 
5 9 Citm 5 9 A*a)5 9 C- 5 9 Cfi|(C;^J 5 Bf®EI. 
13 5 9 DliHIS 9 A*(7)5 9 D-5 9 D^|C;a5©f®El 
"Cfe^o J^f^J. 1158. US 9 A—Us 9 DTMi. 

cfc ^;«!JS$e«K * 4x«BS L r t> -5 o 

[0 28 5] 1158. US 9 A~^59 D|r:^"r<fc5 

[0 2 8 6] ca)iS^. mi Km@1 6 a-efc^g^ 
teas i HA<. :7x>X 1 3<t: 5 ta)PBllr^±fcSe6ai 
B2>r— h^«l 6 b-c&^y ^;H1 ({Wx.fiw 
fli. A 1131. T i NH) -^v'J-9->r Klil (0iJ:^(^T i S 

i 2M. WS i 2^. CoS i ZmU^) ^iBct^f 

ofcs 1 hsai 1 6 a <om^±{zmfAts*i^mmt 

[0 2 8 7] C(7)J:5(cm2y— hm«1 6b^. 
ir&ofcSl y~ha«1 6 aOS®±lcj^fi6-r^Ci: 
1?. -I5lj^l^m2>^*— K^^l 6 bCD«*4T*fe'&> ^;H^ 

[0 2 8 8] ^«^lcB2>!f — K^S 1 6 bCD^St^S 

[0 2 8 9] imzsmmmB) :^m2 3mmi^m\t. 

B2 2||ffiJ^S<t|^4$. :7x>X^|#OMOS F E 

(*e!i-eii2fia>ii^s^-r) iB9]-r-5*sd 



[0 2 9 0] me oitzcDmMom smm^miz^^ 

MOS F E T^^-r^tgH. He 1 (i-^-(7)»r®llT*fe 

■r^o HBO. nei-ei*. m^ltm^mmmm 

[029 1 ] ll60|C;^-rcfc5(C. B 1 K^ffi 1 6 

-r^o ^LX^ m^V— hSft 1 6 bT*&-6y ^yUE-^ 
v^'J-^'-f KK$. SRiy-ha«1 6 aftKcSA^iXfcC 

[0 2 9 2] :i(r>j:^ts:m2 3mm^^Bvit. m^itm 
[0 2 9 3] {mz^mmmm) mezitzom^izm 

^MOS F ET(7)=I>^^ hai^^-r^tllll. He 3 A 

(iC(D^0^(CS-i>MOS FETa)=l>$^ 

EH. El6 3Bfi|l6 3A(=^-r$^giB<7>:^lS];bNt,afc 

OTH. He 3 ciine 3 A^c^-r^9lca>*f6]A^^)* 

fcfflUSH-efe^o 1162. ^63A-|163CT? 

[0294] 1162. He 3 A~I16 3 CIZ^-Tckd 
iC. C(Df&B^(c^-&MOS F E T-Cli. V— X/KU-f 

>««i 7(0. m^ii^iy^<? h:/5^2 8 3b<»«E*tL 

x>X1 3a)±® (TOP) . ^OKl^iZ^M^^^-O 
(Dffill® (SIDE I . S I D E II) (0—&{Z^^^ 

[029 5] ^mfi^=J >^ ^ 5 0 ^. 

:7x>xi 3<DffiiMicjt^tN. 't(r>T:^{zi^i)^'oXfLiif^ 

^it 1 7(DtS. fti*:6«)(Cli37x>X 1 3<D^^fK\-ftd:< 

rt. amw=i>^^ KaJ5 oa)®s$;/t^< r*^. ftij 
h::f^<f2 8<tv— x/KLx^>^«i 7 

[0 2 9 6] :^m2Ammmm\t. ±Km^imu5z: 

ttd:<. MOS FETO^S®^^. ^ i^lzmfl^-^mta 

[0 2 9 7] me 4{t:i(DmM(Dmz AmmBBizgk^ 

MOS FETS^-r^fflH. He 5 AIi-5-(0¥®ll. H 

6 5 81*116 5 A\Z7^-t^^B(D:^\^ti^i^M,fzmmm. 
me 5 Cligle 5 A(C^-r^fflC(7>^lfi3;!)XbMfcffllJ®ll 

[0298] ^64. He 5 A~S6 5 CIZ:^-rct:5 
(C. *m2 4ilJ6J^®|C^-&MOS F ET-eii. 

h«P5 0*<. :7x>X 1 3a)±ffl (TOP) . 
^(DSl>rc*§«-r§2 0CDfflni (SIDE I.SID 
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E II) (D-ailCttl^, Z4x«b20(DfflJtl (SIDE 
K SIDE II) ^*l^H{Z)iLfzm0>Z'OO9m 
(SIDE ML SIDE IV) <D-S^(CtSorl^ 

[0 29 9] Z(7)«jgt*fc. mmW=l>^^K»50 

{■f^ztt<'^mmn^x*ih^o *b>ic*s2 4jijsfeff^s 

irli. gm6«J=3>^^ h§S5 O^. <lbCD20(D«ja (S 
IDE Ilk SIDE IV) CD-ffllCtK-l±-5Zt 

:7x>xi 3a):S*. e9K.li^v^>;uS*|pll::;'c^otcS 

[03001 .*:oT. 1162. ^ 6 3 A -HI 6 3 C ^ # 

mLxmmLtzm!^^mu5:itts:<^ mosfeto 

[0 30 1] (m2 5||j5fe}^®) *m2 5||S6fl^®li. 

[0 3 0 2] 0 6 6ii. :z<D%BM(Dm^ ^mmf^Bi^m 
f BT®ii. m 1 njSfej^JScDiii 2 B(c^-r»®i=tt^-r 

[0 3 0 3] 0lJ^lfm2||j5£ff^®-ei4. 37XVX13CD 

±®irj^fifcStitcy-h3KSKi 8 b*. :7x>;:^ i 3 
a)fflij@(r}^«*tttc>f~h$fe^Ki 8 a^y tii<-r 

[0 3 0 4] *5B2 5||J6f^®|C^SMOS FETT? 

:7x>X1 3C0WjS(Cfi^;$^;h.fc^*— h3ffi^(g1 8 acfc 
[0 3 0 5] CCDc*:5^fffl5t(i. ^^IJ^I*^ 1 Hffifl^® 

[0 3 0 6] ZCO«iirMi. 0 6 6 45. ffleSRP»9ic^-r 

[0 3 0 7] im^emmf^m) *^2 enjgff^sii. 
S2 5iij6ff^s<t:i^«. y-hii»m*sig«iT*^^« 

[0 3 0 8] 06 7 1*. CCD^B^(7>m2 6^S6J^®IC« 
-SMOS F ET*^-r©r®0T*fe^o 0 6 7(3^ 



[0 3 0 9] 06 7lC;^-rJ:9lC. *S 2 6 HJfeff^S 
»2 5Slffi}^jS<ta<f'5i;i5l*. :7x>X13(D 

mmizmf&^*lfz^-\'^&m^&^ s a*. sfeaistDiia 

[0310] CCD J: 5 <f«iSl±. m?Litm 1 HJfeJ^® 
0>. 06 A. 0 6B*#H5LTSiB^LfcX|i(7)S. ±S 

Ri Eji^ffltxr. ummt^m^=rL^y^>crL. y 

x>X1 3<Dfll)®lcS|-rci:t?f&'5ci:)b<-e*-So 
[0 3 1 1 ] *«ig(CfclNTti. 06 7*, m^FlP^iZ 
^-r Jiffl =1 * ^ O > Kff^«ic t? ^ ^ c <i: ic <fc y . 

mmmmtmmiz. ^^-hm^m^izmmi^tz. L^L^ 
[0 3 12] (mzimmf^m) 06 s ai^c(d%b^(d 

IS2 7|IS6f^^(C«^^MOS F ET$^-r^tg0. 0 6 

[O3131 068A. 068 BlC^-^cfcaiC. S2 7 
^fiSFF^^lC-K^MOS FETCOy-h^m 6li. fflS 
y-hSPI G at±mf-h&^ 6 bi:*:&Lr1«/a* 
*l-5o fflOS^— hSPl 6 al*. yjL>^^ 3<Dmm±iz 

mf&l^Hfz^-h'mum^ ea±{zmm^^^o -^tz. 

-t®y— hSJ 1 6 bli. r7x>X 1 3(DJiiD±(rJf^^$ 
*Lfcy— h$fe^Ml 8 b (06 8 A. 06 9 B-C(i«BS 

6 a (D^f — h« L 1 l±. ±ffiy— hgP 1 6 b <7><f — hfi 
L2J:y tSUXo 

[0 3 14] mz^ IB2 7||Jfefl^!g|r^^MOS F ET 
(DS3t:&;i(D— PIJ*. 06 9A^^07 8*^L^Tl5iB^■r 
-So 06 9 A'-07 8 Al±^^-Ftl21l®0. 06 

9 B-'0 7 8 BI±-^4X'P4X0 6 9 A— 0 7 8 AtpOB- 

smzvaoKmm. 0590-07 8ci*-€-4x^*i06 

9 A-07 8 A*<DC-C|S(";i^5©T®0T?fe^o 
[0 3 15] *-r. 0 6 9 A — 0 6 9 ClC^f 
0l7L\im 1 1IJ6m!S-C?iftB^LfcS*^P«*i:KltlcJ: 
y. PSIS i S«1 0(7)S®±i::. SnmliJtCDKIl* 
i#':?S i O2S2 O. 1 00 nmgjgCDKIl$:}$OTX 
(S i N) 2 1. ;Rt/ 1 O O n mfiffi(DKI?* i#0 

vx^S (S i 02) 2 2itlii;:Jjfl^ia-r-&o ccD^. p 

^S iSffil O*. m^\t^^ 5 O nmX«v5^>^L. 
.«Sff^/S-r^<t<t=t(C. 3^1 0 0 nmiSSCD«S*l#o:7 

x>x 1 3 imji't^o 

[0 3 16] ^XiZ^ 07OA-07O C ir^-TJ: d (C. 
m?L\t^ 1 ll*6ff^SlT?lttB^ t/cS;^<b:[^«>^cfS;ilc<fc 
y. S iSfil OizMfA^titzMl^^. *6^«3 (S i O 
2) z3X*^mi-^o ztiiCcfcy. hu>f^^ 
"f-^mfi^. s i S«i oi^icff^/S^H-So :*:<5J)rMi. 

x>X 1 3±|C. VX^g (S i N) 2 1 ^Sl-To 
[0 3 17] 07 1 A-07 1 c\Z7sk-r^5\z^ 
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flit. Tf.hUvX hK5 O^ff^iS-T'&o UV^ 

(i. S5 1*Nib. *fe^«3 (S i 02) 2 3(7>«Jgy-h 
S^ff^fi£liiaic*H6Lfc»»i:. at;^::^^H (S i N) 
2 1 i:A<^3|x-?*tSM-r^o 

[0 3 18] :^(::. ^72A'-S72 Clc^f ct^C:. 
T^hUvT. hfilSO&U^^X^M (S i N) 2 1$^*t 
^^LVX^irffllxr. f6»«l (S i 02) 2 3*. «fl^ 
|j:7x>X 1 3 <^ S i 02Ji2 O <h(DS®A^^5*^ 1 O 0 
nrnX-^^V-yi-^gjo C*i(Cci;y. (S i02) 

2 3 iCli. -M^lfJfi 1 O O n mCDSg* i: . «?l 1 O O n m 

[0 3 19] 07 3 A~I1I7 3 C iC^-f cfc 5 C:. 

tiJ Lfc^x^T. 1 3(Dii]®±(::. S i 02t^^^J^ 

^>f- v^wm. 1 8 a *ff^j$-r 

[0320] SfeCl. 07 4 A-@7 AClC^-Tcfc^C:. 
117 3 A~117 3ClC7^-r«l3S±(::. <5»JxliN^:^$$1^ 

;itu{rj=y. »5 2liK-3f h^lBSS iK53lc,i:y 

[032 1 ] 117 5 A~{17 5 C (Ctjx^ J: ^ I::. 

4. K-:f h^eaS iK5 3. VX^H (S i N) 2 
1S.I/S i O2II2 0$:X'>5^X7*i"^o C^lCcfcU. 

hmm 6a>5*>. ±®^— hS^I 6 b3!)<ff^fi£^^ 
-g)t<i:tl::. :7x>X 1 3(0±:®*<Sai**i^o :7x> 
X13CD±®li. MOS FET(DT^^<3^XUT(7>¥ 
®/<^->(r*|^-r^o *{5»Jt:li. ±Siy-h«iil 6 b 
a^*f^V§z\^2.\t^ ilj§>f-h»1 6aa>y-hfiL 1 

lA<«Jl4 0nm. hSL2A<$?)1 OOnmT'fe 

So 

[0 3 2 2] 0 7 6 A --0 7 6 CIwTK"^ <fc "5 

±Mf-V^^ 6 b 5l 1/31*^^^2 3 *VX<7fCffiLNT, 
NS^iatei-f:^"^. -(5»JxliU>^:^>*. :7x>X1 3 

$3?x>7. 1 3l^l=ff^/ic-ri)o CCDN-S?S£tfeJl 

[0 3 2 3] 'JJ^IC. 07 7 A -0 7 7 C (C:^-^ cfc 5 (C. 
07 6A-07 6ClC^-r«it±l::. CVD;^*ffll^ 



sMff^jaStiSo ^tc. :*:^J-eii. 07 5A--07 5C 
(ZTFLt-cfc^C:. V7.^H (S i N) 2 1 *:7x>X 1 
3(D±®±*^bK^^LTt^'5>-^^::.fcy. $fta!B!l2 3i: 
77x>;^ 1 3<D±Si:(DHI::x^'V^;t)<±i:-Cl>So C 
CDtci^. lffi^1$D2 3(r>«l]g±IC%. ±fiB$fe^«5*<l^So 
C+LiC^y. SfeJi«a2 3<7>«|IJg±lCt;, t)il*fe^Il2 5 

[0 3 2 4] 0 7 8 A -0 7 8 C (CT^-f J: ^ 

±®y-hffli 6 b. S&^<4a2 3. J^l/fil]§*fe^lS2 5 

7?x>X 1 3l^lc-<:^->;iA-^So Z^lCc^y. 
N+SlffiStH 1 7 X >X 1 3 l*3lCj^fi£-rSo N+S*^ 

tkiii7i±. NMOscDv— X/ Ku>r ura 

ffi-r-So ^:>tt^•X?. JlDi^- hffl 1 6 b . N+SlffiSf^ 1 
7. $fe^1^2 3;Ri;tJII$feitig2 5±lC^rp1$fe^iS2 6 

Hi 7-\?>. ±fflV— hfiPl 6 bir3S-rS=3>^^ H^-— 
;U2 7 ^H^/^fe-T'So 'JJJI^T'. -S^ >^'X^>K^C7)#S<^ 

zi>^<7 hz-n— ;b2 7rtfc?EiaL> Qv^^h::^^ 
^-i? h3f^^2 8!cBm6«llc^«-rSiEtSIS2 9*J^fi6 

-rso 

[0 3 2 5] ZCO^vl^y^'C. |g2 7ll*feff^®fC'RSM 
OS FET*}^fi£-rSCi:*<t?*-5)o 
[03 26] Z(D^5tiim2 7m^f^B\:^9h^MOSF 

So 

[0 3 2 7] (1) filJH^^— hSPl 6 a(0<f— K:i:L 
1 *. ±0>f— h»1 6 b(D^— hSL 2cfcy tS<"r 
So CttfCcfcy. MOS F ET(7)|iaW<i:^- hfili. 
±®y— hSPl 6 b(7>>tr— K:g:L 1 cfcyS<ncSo 

fci^). B2 7|ISfeff^Si::^SMOSFET<b:[^i:2|iH/< 
-5,_>^j$o::fU— :^^MOS F ETlClt^T. ^olt 

-e. MOS F ETCDC&SiSe^A^fSjJl'rSo -iJ 

6 b*^Lri>sc:<i:-e. mcw-w^^— 

L^— :^5iMOS F ETlClt-<T. ^V^WUK 
[0 3 2 8] (2) ±ffi>f— Hffll 6 bCD^A'^^^Ufi 

LiA<SU>. fiP*>y— LTli. ^(DWimm^:^ 
^<-rSc^;!)<t:^So ^•-hS^(;)»r®SA<;<^<''cC 
*ilf. <f-hia«(DgSt(t(±'h*<^ci:So y-hE^O) 

[0 3 2 9] (3) ^fz. tO>&my5mz^*l\t. i& 
g1«5 2 3(w. fflS^— h»atf)^^fffia)3t5 2*}^fie 
^<D3l5 2(C. fiaS^*-h»1 6at3t»:S»Sftl* 
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[03 301 (4) *^)(C,«5 2IC. tJS^— KSil 

■effl^LtcfiJi^aii. aftc7)»sa«*«t^-c. CCD 

[033 1]?S»:fc\ Z(OJ:a*i:Sat*?^li. B2 7^*6 
-StCD-CliJjf <. mi -B2 7|IS6J^^lCl^^MOS F 
[0332] \>Ji±. mi'-B2 7SIJ6J^S(CcfcyKB^L 
(1) ^x>X*(C}^R£$HtzV-7./ KU-r>$Ii^ 

[0 3 3 3] C(7)tifi£(Ccfc+L(^. MOS F ETCD5^-V^- 

MOS F ET^ 1 ^*v7^*(cmfSt?^'5)o 
[0334] (2) •7x>X(DtS (W g ) 'B'J^Ii 
0. 2 0|im<i:ySi<"f 

[0 3 3 5] Ca)«||«lCj:*Ll*. :7x>X(Dffll]SlCff^;« 

[0 3 3 6] (3) :7i>X(D±Bi:^— hSSttDPal 
WJSit^f— hmSittDHcD^f— h*fejtli(DKIl«*:y till 
[0 3 3 7] ccDtS/S(cj;;tx(^. y jL>X(D±U^—'r 

[0 3 3 8] (4) :7x>xa>^^*;u««i:. Ox;u 
[0 3 3 9] :iomfiti:: mosfet(D/^>^ 
[0 3 4 0] (5) y jL^xcomm^^i^x. v—xt 



[034 11 C(D«nfc(Cc*:*tlS. MOSFET(DA>^ 
[0 3 4 2] (6) :7x>X(7)«]®lCfclNT. V — X/ 

[0343] za)«fi£|Cj:tttf. MOSFET(D/^>^ 

[0 3 4 4] (7) 3'x>x*sstiftit. :z*ih>(omm 

[0 3 4 5] Z(D«fi£lc<^;Kli. '>^^:L^3^£^sar*. J: 
y ^ 5^ A' ^r-^HiS * ll3Eg-e ^ ^ o 

[0346] (8) 3?x>X(Dfte. hffl 

[0 3 4 7] zomj^iz^Mt. h/-n— 

T?l5lSt9iL^c:^6<T*^. S3t*S*ysrpiJ:T?#^o 

[0 3 4 8] (9) :7x>XCDV— X/ KU-O^iSlC 

[0 3 4 9] zcomiccfctii^, ¥SlD^<7)18iin*«^f 

[0 3 5 0] (10) :7x>xa)W®(Dlia# (^— /<— 
ftJS) l5lSSKt?fife<. fiij^li8 sjSSScDIIIRt^ 

[03 5 1] zommz^tiit^ €}^Mms \ m<Dmm 

[03 5 2] (1 1) 7x>X(7>fflO®l::>^^orJf^J**+i 

^^*-h^ffi*. ^j^ii^$sas ili-effmL. 

2y-hS«*lS»-r^o 

[0 3 5 3] C(D«/S(Ccfc^Xl*. y~hmffiCDgtt*<S 

[0 3 5 4] (12) :7x>X<D'>^f < <t tffl!l®Jl(Cff^ 

[0 3 5 5] Z(7)«iS(cJ;tLli. y-hm«i:^A'^-;U 
^It-htOrBlCDSM^iito-e^. MOS F ETCD^^V 

:7*$14*. ckya*Wfcip]±t?#So 

[0 3 5 6] (13) :7x>XCD'>nf < ^ t^V^^-yU^ 

«<D±S|ia— :^— (DftS*. I5ISSS*^^4 5JSIiJe(:: 
■r^. fc-5lMii|£S3 0nmSScD*Rt?ififtl-C^S^ 

[0 3 5 7] Px>X(7)±9i=i— :^ 

[0 3 5 8] (14) :7x>X|C}^/5E$tL/cV— X/ K 

u-f . i>>^;u • V— X/ K u-r vfllig-eii^f 
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[0 3 5 9] ZOmmziiiMt. V-X/KU-fV 
1o°360l (1 5) 7x>7.^«!8tlSlt, C*tf.(Dfll 

[03 6 11 ci©«Jiei-<fc*vlis '>^fl^¥®®S-e^ * 
[03621 (1 6) 7x>XlcKJS*i^fcV-X/H 
[0 3 6 31 croflifiei=<fc*Vli, <5llxl*SO lS«Jil= 
7x>;«>£H^iaLfct#. so HKDH^CDA^'V^ 

Vo3 6 4l (17) yji>Xi. :tf5;«.»«-tl::JK/a 

±IB (1) - n 6) (D«)iE4»ffl-rs^t(=«k 

[03651 (1 8) 7x>;i.l±, itl^J^fiSL.. wOiS 
[0 3 6 61 C©«fi6l=**ll*. 7x>X<DSffll-}^f« 

[03671 (1 9) :7x:/::».i=J^/a**i-fcNMOSF 

ET. 1fe<7)7'x>7.ICj^fi!t**tfcPMOSFETlC<J:^ 
-CCMOSl51SS$:J^J«i-«)li^« PSV-:^/KU'f> 

©35$ ^. NSV-X/KU^->«««)3g*J:y^<^ 

*[03 68i z(ommz^*i\s. m^w^t-yi^'f tiE 

nro^fy^^-r troSl^iSSLfc, NMOSFET, P 
MO S F E T(D¥iiMnfl£tt^-*<0^£ ^ fc t<V 
^tirCMOSEK^SattUfct*. PMOSFE 

[0 3 6 91 (20) :7x>7.|rf^JS**tfcNMOSF 
ET (*fcl±PMOSFET) . «!<D7 x ^XlCl^fifc* 
tufcNMOSFET (*fcl±PMOS FET) irJcoT 
MOSSKSJ^JS^^*^. Z*tP>NMOSFET (* 
fcliPMOSFET) (DV-X/KU-f>««©^** 

[0 3 7 01 C(D«fiEir<k*l.lf , ¥®M^EiStt^>^A<l^ 
CX't. SL^(-^•V^^>^♦SA<S'^^0^=NMOS FET 
(*t-l*PMOSFET) *lia-t?#. 



gi^;j-.;HlSA<i£l.^NMOSFET (*fcliPMO 

SFET) (D®s*fe'bT?t. ±fr©iii»sia*«')^'e 
[037 11 Ki±, z(r>mn^^'i'-^2.7mmmmi- 

■efes. ^ _ 

[0 3 7 21 «jll*C<D3IWI=««)MOSFETt, ¥ 
SSMOS FETt^Pl^S i 't7x-yN3£«±l=*^¥* 

SFETO>*#S. S|i®SMOSFET(DW«*^-tl^*l- 

[0 3 7 31 *fc, ^life}eg-t?l*±l-*»®MOSFE 
Tm^l=^t^-C^jiMUfcA<. C<0MOS FET*ffll> 
x/^'^-V-Vi^^y, SRAM, DRAM. 
•>VlHlK. CPU5Efi:l=r5fflt-«):i<b:*<r'$-5. 

Ng^^*;UMOSFET<D«aBiblC«aX-feSCt, 

A- t^yuo^^^^lbir J: y lg^<0 I- 51- 7ttt4*<ifi)± 

■r^Ct, ^-T^yUy-hflliitl^J^yMOSFETromSS 

^ *^ns^ ¥fflistt®« * * -a- ^ ^ t < ^-^ 

4^3 i \Z^mti>ZilV. :fe«35©MOSFETS^* 

L S 1 |slS&±tel=«£5|5<OT®SMO S F E T^^^S^ 
«i^i)SrUtxMOS FETi^^«|jtt LTS5ffl-e#*. 

[0 3 7 41 jiiB*issfeJ^^i±- *t=i±a 
[0 3 7 51 ±t^^mmf&m^~^m^<J)mm<r> 

$ tiJ "f ■& ^ i: "^tET* fc •5 o 
[0 3 7 61 

[^stnfSS^'^cfSiB^l 

[011 iailtc<Df6eS<0Slll«SJK^'=^'^'*''°S'' 

[0 21 0 2 AltcrolEB^rolB 1 liSfe'^^l^'S*'^^^ 
FET*3i-r¥®@, |22Blig!2A*a)2B-2B« 
l-;tt5Br®@, 02 CI402 A*<D2 C- 2 C»l=»^ 
SrSS, 02DI*H2Ait>(D2D-2Dai=»5»S 

[031 123A, ia3Bi±-5-*L^*i.c<»*wrosi^Jfe 

c««.MO S F E T<0±S'Ei:Si3tx8**t-x8Br 
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[gl4] ^4 A. 1114 B 1*^*1 -?tLC<7>*B^(Dm 1 ^S6 

[05] USA. msB{t'^H'?tl:zcr>%BM(r>m^m1& 

[He] S6A. HSBIi^ti-^^XCO^B^CDm 1 11*6 
ff^Slc-R-SMOS F ETa>±S?tfSiaSXfi^^-rxfi©T 

1071 07 A. 0 7 B[±-€-iX^*L;i<Z)aiM<7)«1 Hiss 
M O S F E T (D^SteKatXS^^-r XSK 

@0o 

[08] 08 A. mBBit^^'e*l^(o^^<Dm^mm, 
mBizm^hAo s F E T<D±s*»5fixs$^-rxs»r 

mmo 

[0 9] 0 9 A, 0 9 Bii^tl^*iC<D«B^(D«1 Ullfi 
fl^SlC«-5) M O S F E T Oi^^tSSXSS^-rxSW 

@0o 

[010] 01 OA. 0 1 O Bli^*V^*tC(D*B^a>S 
lUiteJ^ffilCCI^MOS F ET(D3E^3:tSl5iXSSjF-r 
xfiir®0o 

[0 1 1 ] 0 1 1 A. 0 1 1 Bii^*t^*iC(D*B^a>B 

1 ^JfeII^®i=«6*MOS F E T(0±^?EcSSXS$7K-r 

x^iT®0c. 

[012] 01 2liCCD*B^(Dm2||«6J^@|cS^MO 
S F ET^^-ri4ffi0o 

[013] 01 3 A. 01 3 B(±^-H-f*L^<7)*W<Da 

2||ffiff^^(C^-5MOS F ET^^t"©r®0o 
[014] 01 4 A, 01 A Bit^H^il ^(D%BM<r>m 

smmmmizm^Mos f ET*^-r»fffi0o 

[01 5] 01 5 A, 01 5 Bli^tL-?;KC(r>56Ma)|g 
4||fi6J^@|C«^MO S F E T * ^■r»r®0o 

[016] 01 6 AI^C(0%B^CD%5SI£&f^@f=^SM 
OS FET$^*#"2|igg|^ gl 1 6Bli01 BAtftDI 6 
B-1 6 B^(C;U5©f®0. 01 6CI±01 6A*(X)1 
6C-1 6 C^(C>l^^K®0o 

[017101 7 AliC(0«B^(Dm6SIJfe}^®(C«-&M 
OS FET*^-r¥®0. 01 7 Bli0 1 7 A4»(D1 7 
B- 1 7 BtaiC;i^3ffir®0. 0 1 7 Cli0 1 7 A^(D 1 
7 C - 1 7 C«ifC>4^aKDi0o 

[0 1 8] 0 1 8 A. 0 1 8 Bli-^tl-?ttC:cD^B^(7>a 
6||S6ff^SCDfte0lJ(C^-&MOS F ET^^-r©r®0o 

[019] 0 1 9 A. 019 B(±-^-*t-?tL. CCOa&B^(D 
m7lHliSff^SlC-R-g)MOS FET$^-rBr®0a 

[02 0] m^oitz(Dn^n<omsmMmmiz%^Mo 

[02 11021 AliZ<7>«B^(DS8SIJfiJ^ffifC«^M 
OS FET^7F-r¥®0. 0 2 1 B(i0 2 1 A^COZ 1 
B-2 1 BlS(c;93©r®0. 02 1 Cli0 2 1 A^COZ 
1 C-2 1 Ctg(C;a5iT®0o 



[02 2] 0 2 2(iC(D«q«(0S9||J6}^SirS-6MO 
S F ET^^r^S0o 

[02 3] 02 3 Ali^(Dfl^a>m9 9lt&}^S(C«SM 
OS F E T ^^-f ¥®0. 02 3 B(i02 3 A4=<D2 3 
B-2 3 BSlC;95©r®0. 02 3Cli02 3 A4>02 

3 C-2 3 cmzT^ommmo 

[02 4] 0 2 4(iCCD^B^(C'K^MOS F ETCD^T*— 

[0 2 5] 0 2 5liC<Df§B^lC«§MOS F ETCD^— ' 

[02 6] 02 6(iZ(Z)*B^(Dl6l OHJtfl^SlC-R^M 
OS F E T$^"r©r®0p 

[02 7] 02 7li;i(D«^a)«1 iSIJfef^fSlC-R-SM 
O S F E T ^ W®0o 

[02 8] 0 2 8I^CC/)%B^(Dmi 2|IM}f^^(C^^M 
OS F ET$^-rW®0o 

[029] 02 9liCCD5§B^(C^^MOS F ETtDV— 

[0 3 0] 0 3 oiic(r)^0^a)|gi 3mmmB<Dm^m' 

(C^^MO S F E T iTTi-tW-m^o 

[03 1] 03 1 (iccDa&B^(7)«i smmmmcDmzm 

(CS-SMO S F E T ^TTi-tW-m^o 

[03 2] 0 3 2liC(DS§^<7>Sl 3||J6}^®a)B3 01J 
IC-R^MOS F ET^^'r^@0o 

[03 3] 0 3 3(±C(D*B^(DS1 4|?S6J^^(C^^M 
OS F ET$^-r»tB0o 

[03 4] ms A A\tz,<D%BMom^ Ammmmi^m^ 

MOS F E T$^-r^®0. 03 4 B(i03 4 A4'03 

4 B-3 4 B^»C>i^5®r®0s 03 4 C(±03 4 A*CO 
3 4C-3 4 Gia(C;ii51r®0o 

[03 5] 0 3 5(iCC0S|B^(DIK 1 5|ISfe}^lilC«§M 

05 F ET*?r:-rMta0p 

[03 6] 03 6 AI±::(D*^(D«1 smSfl^SfC-R^ 
MOS F E T^?K-f 2|Z^g|^ 03 6 B(i03 6 A*(;)3 

6 B-3 6 Bjg(C/t^3©T®0s 03 6Cii03 6A*CD 
3 6C- 3 6 C^(C;i^5©T®0e 

[03 71 03 7 A. 03 7 Bli-^*i-P*LC(;)«^<Dm 
1 6(DllS6ff^ffi(C-R^MOS F ET<DSJi*/**^-rx 
€@riD0o 

[03 8] 03 8 A, 03 7 Bli-€-*fP*tca>«^<DS 

m^mmo 

[03 9] 03 9 A. 03 9 Bli^*l-etliI<D*^(D|g 
1 eCDmSSff^SlC^S-SMOS F ET(Dfisg*54*^"rx 

[04 0] 04 OA. 04 0 Bli-^il^tlC:(Da&B^(7)|| 
1 6a)SIJ6J^®lC«^MOSFET(Dfiig;&*^^-rX 

lil^@0o 

[04 1 1 04 1 A. 04 1 Blt^tl-^tlZO^B^om 
1 6(7)S|jjS}^illC«^MOS F ET(Daig*;i*^-rx 
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1@4 4; 04 4 A. @4 4B.i^*V^*VC<Dl^B^CDm 
1 7 <7)^*feJ&®l-»'&MO S F E T<DSJt:&S^'3.1-X 

104 51 04 5 A, 04 5 Bl*^-*t^tlC(OltB^<J>«^ 
1 7ro^tfeJ^®l=»-&MOS F ETfflKa*!**'^-^^ 

1^4 6°! 04 6 A. 04 6Bl±**U^*t^<»5£Bfl<O^ 
1 7(DSiiH^«Si::R*MOS F ET<Dfiffl**Sl^^^ 



IIM4 71 04 7A, 04 7Bl±f-H^*l.C(nl6WtOS 
1 7 <DSli6B$!SI=«*MO S F E T<Dfi3S:&aST.i-X 

[04 81 04 8AI*C©ieWfl>?ei SSlfe^KU^* 
fflfflSMO S F E T *5^1-¥®0. 0 4 8 B 1*0 4 8 A 
n4 8B-4 8Blil.Ciii^l5rS0. 048CI*048 

A«O)4 8C-4 8C^I=iti5ffli®0- 04 8Dlt04 

8A+©4 8D-4 8D«l->ti5BTp0» 
[04 91 04 9l*C<»ltlB<DBl 8^ii6)e^l=«^*M 

O S F E T (D±g/*SitxS£*^XSBiiB0. 

[05 01 05OI*::<O|IW<DS1 8S«£J^®i-«S*>^ 

O S F E T (D^SnpSiiXfi* 5^^-rxg»i®0 = 
[05 11 05 ll±C(DltM(DS1 8^ffir^®l-«^*W 
O S F E T (DiS«ClSjiXSS*-rxSBi®0o 
[05 21 0 5 2lt C (0^8^(0^ 1 8^S61^®I-««>M 
O S F E T (D^S^fSJiXS^ *^XSBr®0. 

[0 5 31 05 3liC(Dl6W©Sl 8^ffiJ^®l=««>M 
O S F E T (D±il*S5tX^*5Si-XSffirB0o 

[05 41 05 4l±^<»f613<»^-' 8^iifeJ^®l=«*M 
O S F E T (DiS^f SigXS^ *^XgllriB0. 

[05 51 05 5AI±croieBB<»^1 S^**"^®'-^^ 
«*SSMOSFET^*^W« 055BI±055A 
4i©55B-55B^IC>ti5ffli®0- ^55CI*055 

A*«D5 5 C-5 5C^I=itt5Br®0. 
[05 61 0 5 6liC(D^B^<O^2O^Jfer#SI=«-&^ 

■^BiS0. 

[0571 05 7l*CtD^B-B<O«2 I^SfeJ^^I-'K*^ 
^ ^j0m^^'^'>9Vli&i^^ D R A ^ -J -b^l-* TV 

[05 81 05 8l4C<Dl6Wro«2 2Sii6!&lSI-»«'M 

OS FET$3^-r^a0» „ 
[05 91 05 9AI±ca)^B^<OS2 2^1ifeJ&®l:^««' 
MOSFET^^^^^iiS. 059BI*059A4>59 



B-5 9B^I=)S5»i®0. 059CI*059A*(»5 
9C-5 9CS11C»5»®0. 059DI±059A*<D 
5 9 D-5 9 Dtlll=!tt5»r®0. 

[0 6 01 06OI*C<7)l6?S<O*2 3Siife}&®l=««'M 
OSFET&5i-r^«0o 

[06 11 06 lli:i<»«W<0«2 3SliB>B!SI=R*M 

O S F E T S ^i"Blr®0o 
[0621 06 2l*crolEMI-««>MOSFET<D3> 

[06 31 06 3AI±C(D^B^IC«*MOSFET©=1 
>^.^7 h«i!**i-^®0v S6 3BI±06 3AI=7p-r56 
EPB(O^|6l*>6,Mfc«®0. 06 3CI±06 3AI=^^ 

[06 41 06 4l±CCDlE9B(»«2 4^Ji6J^®l-^*M 

OSFET$*-r^S0- _ 
[06 51 06 5AI±^(DieW{Dm2 4^J6}&^l-ff-* 
MOSFET(D¥®0, 06 5BI*06 5Al=^^i;JW 
B (0*161*^ ^Mfcfflll®0- 06 5CI±06 5AI-^-r* 
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